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ZOONOMIA. 

By  DEWHVRST  BILSBORROJK 


Hail  to  the  Bard  ! who  fung,  from  Chaos  hurl’d 
How  funs  and  planets  form’d  the  whirling  world  ; 

How  fphere  on  fphere  Earth’s  hidden  ftrata  bend. 

And  caves  of  rock  her  central  fires  defend  ; 

"Where  gems  new-born  their  twinkling  eyes  unfold,  i 5 

Arid  young  ores  Ihoot  in  arborefcent  gold. 

How  the  fair  Flower,  by  Zephyr  woo’d,  unfurls 
Its  panting  leaves,  and  waves  its  azure  curls ; 

Or  fpreads  in  gay  undrefs  its  lucid  form 

To  meet  the  fun,  and  Ihutsjf  to  the  ftorm  ; I® 

While  in  green  veins  impaffion’d  eddies  move, 

And  Beauty  kindles  into  life  and  love. 

How  the  firft  embryon  fibre,  fphere,  or  cube, 
laves  in  new  forms, — a line, — a ring,  — a tube  ; 

Clofed  in  the  womb  with  limbs  unfinilh’d  laves,  1$ 

Sips  with  rude  mouth  the  falutary  waves  ; 

Seeks  round  its  cell  the  fjanguine  ftreams,  that  pafs, 

And  drinks  with  crimfon  gills  the  vital  gas ; 

Weaves  with  foft  threads  the  blue  meandering  vein, 

The  heart’s  red  concave,  and  the  filver  brain  ; 2® 

Leads  the  long  nerve,  expands  the  impatient  fenfe, 

And  clothes  in  filken  Ikin  the  nafeent  Ens, 

Erewhile, 'emerging  from  its  liquid  bed, 

It  lifts  in  gelid  air  its  nodding  head  j 
The  light’s  firft  dawn  with  trembling  eyelid  hall?. 

With  lungs  untaught  arrefts  the  balmy  gales  ; 

Tries  its  new  tongue  in  tones  unknown,  and  hears 
The  ftrange  vibrations  with  unpra&ifed  ears  j 
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Seeks  with  fpread  hands  the  bofom’s  velvet  orbs, 

With  doling  lips  the  milky  fount  abforbs ; 3* 

And,  as  comprcfs’d  the  dulcet  ftreams  diftil, 

Drinks  warmth  and  fragrance  from  the  living  rill: — 

Eyes  with  mute  rapture  every  waving  line. 

Prints  with  adoring  kifs  the  Paphian  Ihrine, 

And  learns  ere  long,  the  perfedt  form  confefs’d,  3 5 

Ideal  Beauty  from  its  mother’s  breaft. 

Now  in  ftrong  lines,  with  bolder  tints  defign’d, 

You  Iketch  ideas,  and  portray  the  mind  ; 

Teach  how  line  atoms  of  impinging  light 

To  ceafelefs  change  the  vifual  fenfe  excite  : 40 

While  the  bright  lens  collects  the  rays,  that  fwerve. 

And  bends  their  focus  on  the  moving  nerve. 

How  thoughts  to  thoughts  are  link’d  with  viewlcfs  chains, 

Tribes  leading  tribes,  and  trains  purfuing  trains  ; 

With  lhadowy  trident  how  Volition  guides,  45 

Surge  after  furge,  his  intellectual  tides  5 
Or,  Queen  of  Sleep,  Imagination  roves 
With  frantic  Sorrows,  or  delirious  Loves. 

Go  on,  O Friend  ! explore  with  eagle-eye; 

Where  wrapp’d  in  night  retiring  Caufes  lie  : 5® 

Trace  their  flight  bands,  their  fecret  haunts  betray. 

And  give  new  wonders  to  the  beam  of  day  ; 

Till,  link  by  link  with  ftep  afpiring  trod, 

You  climb  from  Nature  to  the  throne  of  God. 

•——So  faw  the  Patriarch  with  admiring  eyes  55 

From  earth  to  heaven  a golden  ladder  rife  ; 

Involv’d  in  clouds  the  myftic  fcale  afcends, 

And  brutes  and  angels  crowd  the  diftant  ends. 

Trin.  Col.  Cambridge,  Jan.  1,  1794. 


REFERENCES. 


Botanic  Carden,  Part  I. 

Line  1.  Canto  I.  1.  105. 

— — 3.  IV.  1.  40Z. 

4.  — I.  1.  140. 

- — 5.  — — III.  1.  401. 

— - 8.  — IV.  1.  452. 

— — 9.  — I.  1.  14. 

Zoonomia. 

— 1*.  Soft.  XIII. 

— ,3.  XXXIX.  4.  1. 


Line  18. 

26. 

30. 

■ 36- 

38. 

43- 

44. 

45- 

• 47- 

50. 



54. 


Scft.  XVI.  2.  and  XXXVIII. 

XVI.  4. 

XVI.  4. 

XVI.  6. 

III.  and  VII. 

X. 

XVIII.  17. 

XVII.  3.  7. 

XVIII.  8. 

XXXIX.  4.  8. 

XXXIX.  the  Mott*. 

XXXIX.  s. 


PREFACE. 


The  purport  of  the  following  pages  is  an  endea- 
vour to  reduce  the  fads  belonging  to  Animal 
Life  into  claffes,  orders,  genera,  and  fpecies; 
and,  by  comparing  them  with  each  other,  to  un- 
ravel the  theory  of  difeafes.  It  happened,  per- 
haps unfortunately  for  the  inquirers  into  the 
knowledge  of  difeafes,  that  other  fciences  had 
received  improvement  previous  to  their  own; 
whence,  inftead  of  comparing  the  properties  be- 
longing to  animated  nature  with  each  other, 
they,  idly  ingenious,  bufied  themfelves  in  attempt- 
ing to  explain  the  laws  of  life  by  thofe  of  mecha- 
nifm  and  chemiftry  ; they  conlidered  the  body  as 
an  hydraulic  machine,  and  the  fluids  as  paffing 
through  a feries  of  chemical  changes,  forgetting 
that  animation  was  its  effentiai  charaderiftic. 

The  great  Creator  of  all  things  has  infinite- 
ly diverfified  the  works  of  his  hands,  but  has  at 
the  fame  time  damped  a certain  fimilitude  on  the 
features  of  nature,  that  demondrates  to  us,  that 
the  whole  is  one  family  of  one  parent.  On  this  fimi- 
litude is  founded  all  rational  analogy;  which,  fo 
long  as  it  is  concerned  in  comparing  the  elfen- 
tial  properties  of  bodies,  leads  us  to  many  and 
^ important 
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important  difcoveries ; but  when  with  licentious 
activity  it  links  together  objeCts,  otherwife  dif- 
cordant,  by  fome  fanciful  fi mi  ti  tude ; i i may  indeed 
colleCt  ornaments  for  wit  and  poetry,  but  philo- 
lophy  and  truth  recoil  from  its  combinations. 

The  want  of  a theory,  deduced  from  fuch 
iirict  analogy,  to  conduct  the  practice  of  medi- 
cine is  lamented  by  its  profefFors ; for,  as  a great 
number  of  unconnected  faCts  are  difficult  to  be 
acquired,  and  to  be  reafoned  from,  the  art  of 
medicine  is  in  many  inftances  lets  efficacious  un- 
der the  dire&ion  of  its  wife  ft  practitioners  ; and 
by  that  bufy  crovyd,  who  either  boldly  wade  in 
darknets,  or  are  led  into  endlefs  error  by  the 
glare  of  falle  theory,  it  is  daily  praCtifed  to  the 
dcftruCtion.  of  thoufands  ; add  to  this  the  un- 
ccaftng  injury  which  accrues  to  the  public  by  the 
perpetual  advertifements  of  pretended  noftrums; 
the  minds  of  the  indolent  become  fuperftitioufly 
fearful  of  difeafes,  which  they  do  not  labour  un- 
der; and  thus  become  the  daily  prey  of  fome 
crafty  empyric. 

A theory  founded  upon  nature,  that  fhould 
bind  together  the  fcattered  fads  of  medical  know- 
ledge,  and  converge  into  one  point  of  view  the 
laws  of  organic  life,  would  thus  on  many  ac- 
counts contribute  to  the  intereft  of  fociety.  It 
would  capacitate  men  of  moderate  abilities  to 
praCtile  the  art  of  healing  with  real  advantage  to 
the  public  ; it  would  enable  every  one  of  literary 

acquirements 
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acquirements  to  diftinguifh  the  genuine  difciples 
of  medicine  from  thofe  of  boaftful  effrontery,  or 
of  wily  addrefs;  and  would  teach  mankind  in 
fome  important  fituations  the  kno  tV0  ledge  of  them - 
j elves . 

There  are  fome  modern  practitioners,  who  de- 
claim again  ft  medical  theory  in  general,  not  con- 
fidering  that  to  think  is  to  theorize  ; and  that  no 
one  can  diredt  a method  of  cure  to  a -perfon  la- 
bouring under  difeafe  without  thinking,  that  is, 
without  theorizing ; and  happy  therefore  is  the 
patient,  whofe  phyftcian  poffeffes  the  belt  theory. 

The  words  idea,  perception,  fenfation,  recol- 
lection, fuggeftion,  and  affociation,  are  each  of 
them  ufed  in  this  treatife  in  a more  limited  lenfe 
than  in  the  writers  of  metaphyftc.  The  author 
was  in  doubt,  whether  he  fhould  rather  have 
fubftituted  new  words  inftead  of  them  ; but  was 
at  length  of  opinion,  that  new  definitions  of 
words  already  in  ufe  would  be  lefs  burthenfome 
to  the  memory  of  the  reader. 

A great  part  of  this  work  has  lain  by  the  wri- 
ter above  twenty  years,  as  fome  of  his  friends  can 
teflify:  he  had  hoped  by  flequent  revifton  to 
have  made  it  more  worthy  the  acceptance  of  the 
public ; this  however  his  other  perpetual  occu- 
pations have  in  part  prevented,  and  may  conti- 
nue to  prevent,  as  long  as  he  may  be  capable  of 
reviling  it ; he  therefore  begs  of  the  candid  reader 
to  accept  of  it  in  its  prefent  ftate,  and  to  excufe 

any 
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any  inaccuracies  of  expreffion,  or  of  conclulion, 
into  which  the  intricacy  of  his  fubjeft,  the  gene- 
ral imperfe&ion  of  language,  or  the  frailty  he  has 
in  common  with  other  men,  may  have  betrayed 
him ; and  from  which  he  has  not  the  vanity  to 
believe  this  treatife  to  be  exempt. 
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the  third  edition. 


The  Reader  fhould  be  apprized,  that  many 
new  pages  are  interfperfed  in  this  edition,  which 
coniiil  of  pra&ic.al  and  theoretical  obfervations, 
as  the  whole  articles  on  Hemicrania  idiopathica,  . 
retroverfio  uteri,  aneurifma,  and  the  appendix 
to  the  fe6tion  on  Generation,  beginning  at 
No.  8.  as  well  as  the  diftindtion  between  phi- 
lofophy  and  fophiftry  in  Se6t.  XV.  1.5.  and  the 
Ratiocinatio  verbofa,  verbal  reafoning,  in  Clafs 
III.  2.  2.  3.  and  fome  others. 

Derby,  Jan.  1,  1801, 


In  the  former  editions  of  this  work  the 
Materia  Medica  was  placed  after  the  fe- 
eond  part,  or  the  dalles  of  difeafes,  but,  to  pre- 
ferve  the  more  equal  lize  of  the  volumes,  in 
this  odavo  edition,  the  publifher  has  placed  it, 
with  the  affent  of  the  author,  after  the  firft  part. 
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Z O O N O M I A; 

OR, 

THE  LAWS  OF  ORGANIC  LIFE. 

PART  I. 


CONTAININO 

THE  IMMEDIATE  CAUSES  OF  ANIMAL  MOTIONS, 


DEDUCED  FROM 

THEIR  MORE  SIMPLE  OR  FREQUENT  APPEARANCES 

IN  HEALTH, 


AND  ATP  LIED  TO  EXPLAIN 

\ 

THEIR  MORE  INTRICATE  OR  UNCOMMON 
OCCURRENCES  IN  DISEASES. 


Felix,  qui  potuit  reruin  cognofcere  caufas. 
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ERRATUM. 

k 

The  two  lines  quoted  in  Sedtion  XXXIX.  Vol.  II.  page  296, 
are  from  Aufonius,  Epig.  105,  and  fhould  have  been 

Pum  dubitat  Natura  marem,  faceretne  pqellam 
Factus  es,  O pulcher,  pene  puella,  Puer ! 
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SECT.  I. 

OF  MOTION. 

The  whole  of  nature  may  be  fuppofed  to 
confift  of  two  effences  or  lubftaiices ; one  of 
which  may  be  termed  fpirit,  and  the  other  mat* 
ter.  The  former  of  thefe  poffeffes  the  power  to 
commence  or  produce  motion,,  and  the  latter  to 
receive  and  communicate  it.  So  that  motion, 
comidered  as  a caufe,  immediately  precedes  every 
effedl: ; and  contidered  as  an  effedt,  it  immediately 
fucceeds  every  caufe.  And  the  laws  of  motion 
therefore  are  the  laws  of  nature. 

The  motions  of  matter  may  be  divided 
into  two  kinds,  primary  and  fecondary.  The 
fecondary  motions  are  thofe,  which  are  given  to 
or  received  from  other  matter  in  motion.  Their 
laws  have  been  luccefsfully  inveftigated  by7  phi- 
lofophers  in  their  treatifes  on  mechanic  powers. 
Thefe  motions  are  diftinguifhed  by  this  circum- 
ftance,  that  the  velocity  multiplied  into  the 
quantity  ot  matter  of  the  body  adted  upon  is 
equal  to  the  velocity  multiplied  into  the  quantity 
of  matter  of  the  adting  body. 

VOL.  i.  B 
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The  primary  motions  of  matter  may  be  divided 
into  three  claflfes,  thofe  belonging  to  gravitation,' 
to  chemiftry,  and  to  life;  and  each  clafs  has  it* 
peculiar  laws.  Though  thefe  three  clafles  in- 
clude the  motions  of  folid,  liquid,  and  aerial 
bodies  ; there  is  neverthelefs  a fourth  divifion  of 
motions ; I mean  thofe  of  the  fuppofed  ethereal 
fluids  of  magnetifm,  electricity,  heat,  and  light; 
whofe  properties  are  not  fo  well  inveftigated  as 
to  be  chaffed  with  fufficient  accuracy. 

\Jl.  The  gravitating  motions  include  the 
annual  and  diurnal  rotation  of  the  earth  and 
planets,  the  flux  and  reflux  of  the  ocean,  the 
defeent  of  heavy  bodies,  and  other  phenomena 
of  gravitation.  The  unparalleled  fagacity  of  the 
great  Newton  has  deduced  the  laws  of  this  clafs 
of  motions  from  the  Ample  principle  of  the  ge- 
neral attraction  of  matter : to  which  fhould  perhaps 
be  added  the  general  repulflon  of  matter ; which 
feems  to  have  caufed  the  projection  of  the  planets 
from  the  fun,  and  to  prevent  their  relapfe  into 
one  chaotic  marts.  Thefe.  motions  are  diflin- 
guiflied  by  their  tendency  to  or  from  the  centres 
of  the  fun  or  planets. 

<ld.  The  chemical  clafs  of  motions  includes  all 
the  various  appearances  of  chemiftry.  Many  of 
the  faCts,  which  belong  to  thefe  branches  ot 
feience,  are  nicely  afeertained,  and  elegantly 
clafied ; but  their  laws  have  not  yet  been  deve- 
loped from  fuch  Ample  principles  as  thofe  above 
6 mentioned ; 
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mentioned  ; though  it  is  probable,  that  they  de- 
pend on  the  fpecific  attractions  belonging  to  the 
particles  of  bodies,  or  to  the  difference  df  the 
quantity  of  attraction  belonging  to  the  tides 
and  angles  of  thofe  particles,  to  which  fhould 
perhaps  be  added  the  fpecific  repulfions  belonging 
to  the  particles  of  bodies.  When  thefe  repulfions 
prevail  over  the  attractions,  they  may  caufe  the 
diffulions  of  light  and  of  odours,  the  explofions 
of  fome  bodies,  and  the  flower  decompofition  of 
others,  and  occafion  our  ideas  of  fluidity ; when 
the  attractions  prevail  over  the  repulfions,  they 
may  caufe  the  flricter  combinations  and  cohefions 
of  matter,  as  in  cryftallization  or  cooling,  and 
give  rife  to  our  ideas  of  folidity ; and  when  thefe 
two  caufes  of  motion  are  in  active  equilibrium, 
they  may  produce  the  vibrations  of  the  particles 
of  bodies,  and  occafion  our  ideas  of  found.  The 
chemical  motions  are  diftinguifhed  by  their  being 
generally  attended  with  an  evident  decompofition 
or  new  combination  of  the  active  materials. 

3 d.  The  third  clafs  includes  all  the  motions 
of  the  animal  and  vegetable  world  ; as  well  thofe 
of  the  veffels,  which  circulate  their  juices,  and 
of  the  mufcles,  which  perform  their  locomotion, 
as  thofe  of  the  organs  of  l'enfe,  which  conflitute 
their  ideas. 

This  laft  clafs  of  motion  is  the  fubject  of  the 
following  pages ; which,  though  confcious  of 

B 2 their 
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Sect.  T. 


their  many  imperfections,  I hope  may  give  fome 
pleafure  to  the  patient  reader,  and  contribute 
fomething  to  the  knowledge  and  to  the  cure  of 
difeafes. 
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SECT.  II.  l. 

EXPLANATIONS  AND  DEFINITIONS. 

I 

f.  Outline  of  the  animal  economy. — II.  J.  Of  the  fenforhim. 
2.  Of  the  brain  and  nervous  medulla.  3.  A nerve . 
4.  A mufcular  fibre.  5.  The  immediate  organs  of  fenfe. 
6.  The  external  organs  of  fenfe.  7.  An  idea  or  fcnfual 
motion.  8.  Perception.  9.  Senfation.  10.  Recollection 
and fuggcjlion.  11.  Habit,  caufation , affociation , catena * 
tion.  12.  Refiex  idecfs.  13.  Stimulus  defined. 


As  Tome  explanations  and  definitions  will  be  necefiary  in 
the  profecution  of  the  work,  the  reader  is  troubled 
with  them  in  this  place,  and  is  intreated  to  keep  them 
in  his  mind  as  he  proceeds,  and  to  take  them  for 
granted,  till  an  apt  opportunity  occurs  to  evince  their 
truth ; to  which  I lhall  premife  a very  fhort  outline 
of  the  animal  economy. 


I. — 1.  The  nervous  fyflem  has  its  origin  from 
the  brain,  and  is  diftributed  to  every  part  of  the 
body.  Thofe  nerves,  which  ferve  the  fenfes,  prin- 
cipally arife  from  that  part  of  the  brain,  which  is 
lodged  in  the  head  ; and  thofe,  which  ferve  the 
purpofes  of  mufcular  motion,  principally  arife 
from  that  part  of  the  brain,  which  is  lodged  ir} 
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the  neck  and  back,  and  which  is  erroneoufly 
called  the  fpinal  marrow.  The  ultimate  fibrils 
of  thefe  nerves  terminate  in  the  immediate  organs 
of  fenfe  and  mufcular  fibres,  and  if  a ligature  be 
put  on  any  part  of  their  paffage  from  the  head  or 
fpine,  all  motion  and  perception  ceafe  in  the 
parts  beneath  the  ligature. 

2.  The  longitudinal  mufcular  fibres  compofe 
the  locomotive  mufcles,  whofe  contractions  move 
the  bones  of  the  limbs  and  trunk,  to  which  theiy. 
extremities  are  attached.  The  annular  or  fpiral 
mufcular  fibres  compofe  the  vafcular  mufcles,, 
which  conftitute  the  inteftinal  canal,  the  arteries, 
veins,  glands,  and  abforbent  veflels.  , 

3.  The  immediate  organs  of  fenfe,  as  the  retina 
of  the  eye,  probably  confift  of  moving  fibrils, 
with  a power  of  con  fraction  fimilar  to  that  of  the. 
larger  mufcles  above  defcribed. 

4.  The  cellular  membrane  confifts  of  cells, 
which  refemble  thofe  of  a fponge,  communicating 
with  each  other,  and  connecting  together  all  the. 
other  parts  of  the  body. 

5.  The  arterial  fyfiem  confifis  of  the  aorta  and 
the  pulmonary  artery,  which  are  attended  through 
their  whole  courfe  with  their  corrcfpondent  veins. 
The  pulmonary  artery  receives  the  blood  from 
the  right  chamber  of  the  heart,  and  carries  it  to 
the  minute  extenfive  ramifications  of  the  lungs, 
where  it  is  expo  fed  to  the  adtion  of  the  air  on  a 
furface  equal  to  that  of  the  whole  external  fkin, 

through 
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through  the  thin  rnoilt  coats  ol  .thofe  veflels, 
which  are  fpread  on  the  air-cells,  which  c.onftitute 
the  minute  terminal  ramifications  of  the  wind- 
pipe. Here  the  blood  changes  its  colour  from  a 
dark  red  to  a bright  fcarlet.  It  is  then  colleHed 
by  the  branches  of  the  pulmonary  vein,  and  con- 
veyed to  the  left  chamber  of  the  heart, 

6.  The  aorta  is  another  large  artery,  which 
receives  the  blood  from  the  left  chamber  of  the 
heart,  after  it  has  been  thus  aerated  in  the  lungs, 
and  conveys  it  by  afcending  and  defeending  bran- 
ches to  every  part  of  the  fyftem  ; the  extremities  of 
this  artery  terminate  either  in  glands,  as  the  fali- 
vary  glands,  lachrymal  glands,  & c.  or  in  capillary 
veliels,  which  are  probably  lefs  involuted  glands ; in 
thefe  fome  fluid,  as  faliva,  tears,  perlpiration,  isl'e- 
para  ted  from  time  blood  ; and  the  remainder  of  the 
blood  is  abforbed  or  drank  up  by  branches  of  veins 
correfpondent  to  the  branches  of  the  artery  ; which 
are  furnifhed  with  valves  to  prevent  its  return  ; and 
is  thus  carried  back,  after  having  again  changed  its 
colour  to  a dark  red,  to  the  right  chamber  of  the 
heart.  The  circulation  of  the  blood  in  the  liver  dif- 
fers from  this  general  fyftem  ; for  the  vpjns  which 
drink  up  the  refluent  blood  from  thofe  arteries, 
which  fpread  on  the  bowels  and  mefentery,  unite 
into  a trunk  in  the  liver,  and  form  a kind  of  ar- 
tery, which  is  branched  into  the  whole  fubftance 
of  the  liver,  and  is  called  the  vena  portarum  ; and 
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from  which  the  bile  is  feparatedby  the  numerous 
hepatic  glands,  which  conftitute  that  vifcus, 

7-  The  glands  maybe  divided  into  three  fyf- 
tems,  the  convoluted  glands,  fuch  as  thofe  above 
defcribed,  which  feparate  bile,  tears,  i'aliva,  &c. 
Secondly,  the  glands  without  convolution,  as  the 
capillary  veil  els,  which  unite  the  terminations  of 
the  arteries  and  veins  ; and  feparate  both  the 
mucus,  which  lubricates  the  cellular  membrane, 
and  the  perfpirable  matter,  which . preferves  the 
fkin  moift  and  flexible.  And  thirdly,  the  whole 
abforbent  fydem,  confiding  of  the  ladteals,  which 
open  their  mouths  into  the  ftomach  arid  inteftines, 
and  of  the  lymphatics,  which  open  their  mouths 
on  the  external  furface  of  the  body,  and  on  the 
internal  linings  of  all  the  cells  of  the  cellular, 
membrane,  and  other'  cavities  of  the  body. 

Thefe  lacteal  and  lymphatic  veffels  are  furnifh- 
ed  with  numerous  valves  to  prevent  the  return  of 
the  fluids,  which  they  abforb,  and  terminate  in 
glands,  called  lymphatic  glands,  and  may  hence 
be  confldcred  as  long  necks  or  mouths  belonging 
to  thefe  glands.  To  thefe  they  convey  the  chyle 
and  mucus,  with  a part  of  the  perfpirable  matter, 
and  atmofpheric  moifl lire  ; all  which,  after  hav- 
ing pafled  through  thefe  glands,  .and  having  buf- 
fered fome  change  in  them,  are'  carried  forward 
into  the  blood,  and  fupply  perpetual  nourifh- 
' ment  to  the  fyftcm,  or  replace  its  hourly  walte. 

8.  The 
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8.  The  ftomach  and  inteflinal  canal  have  a 
conftant  vermicular  motion.,  which  carries  for- 
wards their  contents,  after  the  ladteals  have  drank 
up  the  chyle  from  them ; and  which  is  excited 
into  action  by  the  ftimulus  of  the  aliment  we 
fwallow,  but  which  becomes  occalionally  inverted 
or  retrograde,  as  in  vomiting,  and  in  the  iliac 
paffipn. 

II.  1.  The  word  fenforium  in  the  following 
pages  is  designed  to  exprefs  not  only  the  medul- 
lary part  of  the  brain,  fpinal  marrow,  nerves, 
organs  of  fenfe,  and  of  the  mufcles  ; but  all'o  at 
the  fame  time  that  living  principle,  or  lpirit  of 
animation,  which  relides  throughout  fhe  body, 
without  being  cognizable  to  pur  feri.es,  except 
by  its  effedts.  The  changes  which  occalionally 
take  place  in  the  fenforium,  as  during  the  exer- 
tions of  volition,  or  the  fenfations  of  pleafure  or 
pain,  are  termed  fenforial  motions. 

1.  The  fimilarity  of  the  texture  of  the  brain  to 
that  of  the  pancreas,  and  fome  other  glands  of 
the  body,  has  induced  the  inquirers  into  this  lub- 
jedt  to  believe,  that  a fluid,  perhaps  much  more 
fubtile  than  the  eledtric  aura,  is  feparated  from 
the  blood  by  that  organ  for  the  purpoles  of  motion 
and  fenfation.  When  we  recoiled!,  that  the 
ejedtric  fluid  itfelf  is  actually  accumulated  and 
given  out  voluntarily  by  the  torpedo  and  the 
gymnotus  electricus,  that  an  eledlric  fliock  will 
freqqently  flimulate  into  motion  a paralytic  limb, 

and 
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and  laftly  that  it  needs  no  perceptible  tubes  to 
convey  it,  this  opinion  feems  not  without  pro- 
bability ; and  the  fjngular  figure  of  the  brain  anc] 
nervous  fyftem  feems  well  adapted  to  diftribute 
jt  over  every  part  of  the  body. 

For  the  medullary  fubftance  of  the  brain  not 
only  occupies  the  cavities  of  the  head,  and  fpine, 
but  pafies  along  the  innumerable  ramifications 
of  the  nerves  to  the  various  mufcles  and  organs 
of  fenfe.  In  thefe  it  lays  afide  its  coverings,  and 
is  intermixed  with  the  ilender  fibres,  which  con- 
ftitute  thofe  mufcles  and  organs  of  fenfe.  Thus 
all  thefe  diftant  ramifications  of  the  fenforiurn 
are  united  at  one  of  their  extremities,  that  is,  in 
the  head  and  fpine ; and  thus  thefe  central  parts 
of  the  fenfoi  ium  conftitute  a communication  be- 
tween all  the  organs  of  fenfe  and  mufcles. 

3.  A nerve  is  a continuation  of  the  medullary 
fubftance  of  the  brain  from  the  head  or  fpine 
towards  the  other  parts  of  the  body,  wrapped  in 
its  proper  membrane. 

4.  The  mufcular  fibres  are  moving  organs  in- 
termixed with  that  medullary  fubftance,  which  is 
continued  along  the  nerves,  as  mentioned  above. 
They  are  indued  with  the  power  of  contraftion, 
and  are  again  elongated  either  by  antagonift  muf- 
cles,  by  circulating  fluids,  or  by  elaflic  ligaments. 
So  the  mufcles  on  one  fide  of  the  fore-arm  bend 
the  fingers  by  means  of  their  tendons,  and  thofe 

on  the  other  fide  of  the  fore-arm  extend  them 

again. 
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again.  The  arteries  are  diftended  by  the  circu- 
lating blood ; and  in  the  necks  of  quadrupeds 
there  is  a ftrong  elaltic  ligament,  which  afiifts 
the  mufcles,  which  elevate  the  head,  to  keep  it 
in  its  horizontal  politico,  and  to  raife  it  after  it 
has  been  deprefled. 

5.  The  immediate  organs  of  fen/e  confift  in  like 
manner  of  moving  fibres  enveloped  in  the  me- 
dullary fubftance  above  mentioned  ; and  are  er- 
roneoufly  fuppofed  to  be  limply  an  expanfion  of 
the  nervous  medulla,  as  the  retina  of  the  eye, 
and  the  rete  mucofum  of  the  fkin,  which  are  the 
immediate  organs  of  vifion,  and  of  touch.  Hence 
when  we  fpeak  of  the  contractions  of  the  fibrous 
parts  of  the  body,  we  fhall  mean  both  the  con- 
tractions of  the  mufcles,  and  thofe  of  the  imme- 
diate organs  of  fenfe.  Thefe  fibrous  motions  are 
thus  diltinguifhed  from  the  fenforial  motions  above 
mentioned. 

6.  The  external  organs  of  fenfe  are  the  coverings 
of  the  immediate  organs  of  fenfe,  and  are  me- 
chanically adapted  for  the  reception  or  tranfmif- 
fion  of  peculiar  bodies,  or  of  their  qualities,  as 
the  cornea  and  humours  of  the  eye,  the  tympanum 
of  the  ear,  the  cuticle  of  the  fingers  and  tongue. 

7-  The  word  idea  has  various  meanings  in  the 
writers  of  metaphyfic:  it  is  here  ufed  (imply  for 
thofe  notions  of  external  things,  which  our  organs 
of  fenfe  bring  us  acquainted  with  originally ; and 
is  defined  a contraClion,  or  motion,  or  configu- 
ration, 
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ration,  of  the  fibres,  which  conftitute  the  imme- 
diate organ  of  fenfe  ; which  will  be  explained  at 
large  in  another  part  of  the  work.  Synonymous 
with  the  word  idea,  we  fhall  fometimes  ufe  the 
words  Jznfual  motion  in  contradiftin&ion  to  mufcn- 
lar  motion. 

8.  The  word  perception  includes  both  the  ac- 
tion of  the  organ  of  fenfe  in  confequence  of  the 
impact  of  external  objefts,  and  our  attention  to 
that  action ; that  is,  it  exprefFes  both  the  motion 
of  the  organ  of  fenfe,  or  idea,  and  the  pain  or 
pleafure  that  fucceeds  or  accompanies  it. 

9.  The  pleafure  or  pain  which  necefFarily  ac- 
companies all  thofe  perceptions  qr  ideas  which 
we  attend  to,  either  gradually  fubfides,  or  is  luc- 
ceeded  by  other  fibrous  motions.  In  the  latter 
cafe  it  is  termed  fenfation,  as  explained  in  Sc<5t. 
V.  2,  and  VI.  2. — The  reader  is  intreated  to  keep 
this  in  his  mind,  that  through  all  this  treatife  the 
word  fenfation  is  ufed  to  exprcfs  pleafure  or  pain 
only  in  its  active  itate,  by  whatever  means  it  is 
introduced  into  the  fyflem,  without  any  reference 
to  the  flimulation  of  external  objects. 

10.  The  vulgar  ufe  of  the  word  memory  is  too 
unlimited  for  our  purpofe:  thofe  ideas  which  we 
voluntarily  recall  are  here  termed  ideas  of  recol- 
lection, as  when  we  will  to  repeat  the  alphabet 
backwards.  And  thofe  ideas  which  are  fuggcftc4 
to  us  by  preceding  ideas  are  here  termed  idea's  . : 
JuggeJlioTf.  33  whilfl  we  repeat  the  a1,  uafcet . die 
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ufual  order;  when  by  habits  previoufly  acquired 
B is  fuggefted  by  A,  and  C by  B,  without,  any 
effort  of  deliberation. 

11.  The  word  ajfbciaiion  properly  fignifies  a 
fociety  or  convention  of  things  in  fome  refpeCts 
fimilar  to  each  other.  We  never  fay  in  common 
language,  that  the  effeCt  is  affociated  with  the 
caufe,  though  they  neceffarily  accompany  or 
fucceed  each  other.  Thus  the  contractions  of 
our  mufcles  and  organs  of  fenfe  may  be  faid  to  be 
affociated  together,  but  cannot  with  propriety  be 
faid  to  be  affociated  with  irritations,  or  with  voli- 
tion, or  with  fenfation ; becaufe  they  are  caufed  by 
them,  as  mentioned  in  ScCt.  IV.  When  fibrous 
contractions  fucceed  other  fibrous  contractions,  the 
connexion  is  termed  ajfociation ; when  fibrous 
contractions  fucceed  lenforial  motions,  the  connex- 
ion is  termed  caufatlon ; when  fibrous  and  fenfo- 
rial  motions  reciprocally  introduce  each  other  in 
progreffive  trains  or  tribes,  it  is  termed  catenation 
ot  animal  motions.  All  thefe  connexions  are 
faid  to  be  produced  by  habit ; that  is,  by  frequent 
repetition. 

12.  It  may  be  proper  to  obferve,  that  by  the 
unavoidable  idiom  of  our  language  the  ideas  of 
perception,  of  recollection,  or  of  imagination,  in 
the  plural  number  fignify  the  ideas  belonging  to 
perception,  to  recollection,  or  to  imagination; 
whilfl  the  idea  of  perception,  of  recollection,  or 
of  imagination,  in  the  lingular  number  is  ufed 

for 
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for  what  is  termed  “ a reflex  idea  of  any  of  thofe 
operations  of  the  fenforium.” 

13.  By  the  word  Jihnulus  is  not  only  meant  the 
application  of  external  bodies  to  our  organs  of 
ienfe  and  mufcular  fibres,  which  excites  into  ac- 
tion the  fenforial  power  termed  irritation ; but  alfo 
pleafure  or  pain,  when  they  excite  into  adtion  the 
fenforial  power  termed  fenfation ; and  dehre  or 
averfion,  when  they  excite  into  adtion  the  power 
of  volition ; and  laftiy,  the  fibrous  contradtions 
which  precede  affociation  ; as  is  further  explained 
in  Sect.  XII.  2.  1. 
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SECT.  Iir. 

THE  MOTIONS  OF  THE  RETINA  DEMONSTRATED 
BY  EXPERIMENTS. 

I.  Of  animal  motions  and  of  ideas.  II.  The  fibrous  flruCture 
of  the  retina.  III.  The  activity  of  the  retina  in  viflon. 
I.  Rays  of  light  have  no  momentum . 2.  Objects  long  viewed 
become  fainter.  3.  SpeClra  of  black  objects  become  luminous. 
4.  Varying  fpeClra  from  gyration.  5.  From  long  infpeCtion 
of  various  colours.  IV.  Ivlotions  of  the  organs  of  fenfe  con - 
flitute  ideas.  I.  Light  from  pr effing  the  eye- ball,  and 
found  from  the  pulfation  of  the  carotid  artery.  2 . Ideas  in 
fleep  mifah.cn  for  perceptions.  3.  Ideas  of  imagination 
produce  pain  and  fi chiefs  like  fenfations.  4.  When  the 
organ  of fenfe  is  defrayed , the  ideas  belonging  to  that  fenfe 
periflh.  V.  Analogy  between  mufcular  motions  and  fen fual 
motions , or  ideas.  I . They  are  both  originally  excited  by 
irritations.  2 And  officiated  together  in  the  fame  manner. 
3.  Both  aft  in  nearly  the fame  times.  4.  Arc  alike  frength- 
ened  or  fatigued  by  exercife.  5.  Are  alike  painful  from  in- 
flammation. 6.  Are  alike  benumbed  by  compreffion.  7 . Are 
alike  liable  to  paralyfls.  8.  To  convulflon.  9.  To  the 
influence  of  old  age,  —VI.  Objections  anfwcred.  1.  Why 
we  cannot  invent  new  ideas.  2.  If  ideas  refemble  external 
objects.  3.  Of  the  imagined  fenfation  in  an  amputated 
limb.  4.  AbflraCi  ideas. — VII.  Wo  at  are  ideas,  if  they 
arc  not  animal  motions  ? 

Before  the  great  variety  of  animal  motions 
can  be  duly  arranged  into  natural  clafTes  and  or- 
ders, it  is  necellary  to  fmooth  the  way  to  this  yet 
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nnconquered  field  of  fcience,  by  removing  fome 
obflacles  which  thwart  our  paffage.  I.  To  de- 
monftrate  that  the  retina  and  other  immediate 
organs  of  fenfe  poffefs  a power  of  motion,  and 
that  thefe  motions  conflitute  our  ideas,  according 
to  the  fifth  and  feventh  of  the  preceding  affertions, 
claims  our  firft  attention. 

Animal  motions  are  difiinguifhed  from  the 
communicated  motions,  mentioned  in  the  firft 
fedtion,  as  they  have  no  mechanical  proportion 
to  their  caufe ; for  the  goad  of  a fpur  on  the  fkin 
of  a horfe  fliall  induce  him  to  move  a load  of  hay. 
They  differ  from  the  gravitating  motions  there 
mentioned  as  they  are  exerted  with  equal  facility 
in  all  directions,  and  they  differ  from  the  chemi- 
cal clafs  of  motions,  becaufe  no  apparent  decom- 
pofitions  or  new  combinations  are  produced  in 
the  moving  materials. 

Hence,  when  we  fay  animal  motion  is  excited 
by  irritation,  we  do  not  mean  that  the  motion 
bears  any  proportion  to  the  mechanical  impulfe 
of  the  ftimulus;  nor  that  it  is  affedted  by  the 
general  gravitation  of  the  two  bodies;  nor  by 
their  chemical  properties ; but  folely  that  certain 
animal  fibres  are  excited  into  adtion  by  fomething 
external  to  the  moving  organ. 

In  this  fenfe  the  ftimulus  of  the  blood  produces 
the  contractions  of  the  heart;  and  the  fubftances 
we  take  into  our  flomach  and  bowels  ftimulate 
them  to  perform  their  neccffary  fundtions.  The 

rays 
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rays  of  light  excite  the  retina  into  animal  motion 
by  their  ftimulus  ; at  the  fame  time  that  thole  rays 
of  light  themfelves  are  phyfically  converged  to  a 
focus  by  the  inactive  humours  of  the  eye.  The 
vibrations  of  the  air  Simulate  the  auditory  nerve 
into  animal  action  ; while  it  is  probable  that  the 
tympanum  of  the  ear  at  the  fame  time  undeigoes 
a mechanical  vibration. 

To  render  this  circumftance  more  eafy  to  be 
comprehended,  motion  may  be  defined  to  be  a varia- 
tion of  figure.',  for  the  whole  univerfe  may  be  con- 
lidered  as  one  thing  poffeffing  a certain  figure; 
the  motions  of  any  of  its  parts  are  a variation  of  this 
fionre  of  the  whole:  this  definition  of  motion  will 

O 

be  further  explained  in  Section  XIV.  2.  2.  on 
the  production  of  ideas. 

Now  the  motions  of  an  organ  of  fenfe  are  a 
fucceffion  of  configurations  of  that  organ;  thefe 
configurations  fucceed  each  other  quicker  or 
flower;  and  whatever  configuration  of  this  organ 
of  fenfe,  that  is,  whatever  portion  of  the  motion  of 
it  is,  or  has  ufually  been,  attended  to,  conflityites 
an  idea.  Hence  the.  Configuration  is  not  to  be 
confidered  as  an  effect  of  the  motion  of  the  organ, 
bi;t  rather  as  a part  or  temporary  termination  of 
it;  and  that,  whether  a paufe  fucceeds  it,  or  a 
•new  configuration  immediately  takes  place.  Thus 
when  a fucceffion  of  moving  objects  are  prefented 
to  our  view,  the  ideas  of  trumpets,  horns,  lords 
and  ladies,  trains  and  canopies,  are  configurations, 
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that  is,  parts  or  links  of  the  fucceflive  motions  of* 
the  organ  of  vifion. 

Thele  motions  or  configurations  of  the  organs 
of  fenfe  differ  from  the  fenforial  motions  to  be 
defcribed  hereafter,  as  they  appear  to  be  limply 
contractions  of  the  fibrous  extremities  of  thole- 
organs,  and  in  that  refpeCt  exaCtly  refemble  the 
motions  or  contractions  of  the  larger  mufcles,  as 
appears  from  the  following  experiment.  Place 
a circular  piece  of  red  filk  about  an  inch  in  diame- 
ter on  a llieet  of  white  paper  in  a ftrong  light,  as 
in  Plate  I. — look  for  a minute  on  this  area,  or  till 
the  eye  becomes  fomewhat  fatigued,  and  then, 
gently  doling  your  eyes,  and  fhading  them  with 
your  hand,  a circular  green  area  of  the  fame  ap- 
parent diameter  becomes  vilible  in  the  clofed  eye. 
This  green  area  is  the  colour  reverfe  to  the  red 
area,  which  had  been  previoufiy  infpeCted,  as  ex- 
plained in  the  experiments  on  ocular  lpeCtra  at 
the  end  of  the  work,  and  in  Botanical  Garden, 
P.  I.  additional  note,  No.  I.  Hence  it  appears, 
that  a part  of  the  retina,  which  had  been  fatigued 
by  contraction  in  one  direction,  relieves  itfelt  by 
exerting  the  antagonist  fibres,  and  producing  a 
contraction  in  an  oppofite  direction,  as  is  common 
in  the  exertions  of  our  mufcles.  Tlius' when  wc 
are  tired  with  long  aCtion  of  our  arms  in  one  direc- 
tion, as  in  holding  a bridle  on  a journey,  we  occa- 
(ionally  throw  them  into  an  oppofite  polition  to 
relieve  the  fatigued  mufcles. 
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Mr.  Locke  has  defined  an  idea  to  be-  st  whatever 
is  prefent  to  the  mind;”  but  this  would  include 
the  exertions  of  volition,  and  the  fenlations  ot 
pleafure  and  pain,  as  well  as  thole  operations  of 
our  fyftem,  which  acquaint,  us  with  external  ob- 
jects ; and  is  therefore  too  unlimited  for  our  pur- 
pofe.  Mr.  Locke  feems  to  have  fallen  into  a further 
error,  by  conceiving,  that  the  mind  could  form  a 
general  or  abitrabl  idea  by  its  own  operation, 
which  was  the  copy  of  no  particular  perception ; 
as  of  a triangle  in  general,  that  was  neither  acute, 
obtufe,  nor  right  angled.  The  ingenious  Dr. 
Berkley  and  Mr.  Hume  have  demo  nitrated,  that 
luch  general  ideas  have  no  exiftence  in  nature,  not 
even  in  the  mind  of  their  celebrated  inventor.  We 
fhall  therefore  take  for  granted  at  prefent,  that  our 
recolledtion  or  imagination  of  external  objedls 
confilts  of  a partial  repetition  of  the  perceptions, 
which  were  excited  by  thole  external  objedls,  at 
the  time  we  became  acquainted  with  them ; and 
that  our  reflex  ideas  of  the  operations  of  our  minds 
are  partial  repetitions  of  thole  operations. 

II.  The  following  article  evinces  that  the  organ 
of  vifion  confifts  of  a fibrous  part  as  well  as  of  the 
nervous  medulla,  like  other  white  mufcles ; and 
hence,  as  it  refembles  the.  mufcular  parts  of  the 
body  in  its  ftrudlure,  we  may  conclude,  that  it 
mud  refemble  them  in  poflefling  a power  of  being 
excited  into  animal  motion. — The  fubfequent  ex- 
periments on  the  optic  nerve,  and  on  the  colours 
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remaining  in  the  eye,  are  copied  from  a paper  on 
ocular  fpedtra  publifhed  in  the  feventy  Sixth 
volume  of  the  Philof.  Tranf.  by  Dr.  R.  Darwin  of 
Shrewsbury ; which,  as  I Snail  have  frequent  oc- 
cafion  to  refer  to,  is  reprinted  in  this  work,  Se6t. 
XL.  The  retina  of  an  ox’s  eye  was  fufpended  in 
a glafs  of  warm  water,  and  forcibly  torn  in  a.  few 
places;  the  edges  of  thefe  parts'  appeared  jagged 
and  hairy,  and  did  not  contract  and  become  Smooth 
like  Simple  mucus,  when  it  is  diftended  till  it 
breaks;  which  evinced  that  it  confuted  of  fibres. 
This  fibrous  conftrudtion  became  Still  more  diS- 
tindt  to  the  fight  by  adding  Some  cauftic  alkali 
to  the  water;  as  the  adhering  mucus  was  firft 
eroded,  and  the  hair-like  fibres  remained  floating 
in  the  veSTel.  Nor  does  the  degree  of  transparency 
of  the  retina  invalidate  this  evidence  of  its  fibrous 
ftrudture.  Since  Leeuwenhoek  has  Shewn,  that  the 
cryftalline  humour  itfelf  confilts  of  fibres.  Arc. 
Nat.  V.  I.  70. 

Hence  it  appears,  that  as  the  mufcles  confift  of 
larger  fibres  intermixed  with  a Smaller  quantity  of 
nervous  medulla,  the  organ  of  vilion  confifts  of  a 
greater  quantity  of  nervous  medulla  intermixed 
with  Smaller  fibres.  It  is  probable  that  the  loco- 
motive mufcles  of  microfcopic  animals  may  have 
greater  tenuity  than  thefe  of  the  retina;  and  there 
is  rcafon  to  conclude  from  analogy,  that  the  other 
immediate  organs  of  fenfe,  as  the  portio  mollis  of 
the  auditory  nerve,  and  the  rcte  mucofum  of  the 
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{kin,  pofiefs  a fimilarity  of  ftru&ure  with  the 
retina,  and  a fimilar  power  of  being  excited  into 

■animal  motion. 

III.  The  fubfequent  articles  fhew,  that  neither 
mechanical  impreffiona,  nor  chemical  combina- 
tions of  light,  but  that  the  animal  adlivity  of  the 
retina  conftitutes  vilion. 

1.  Much  has  been  eonjeftured  by  philofophers 
about  the  momentum  of  the  rays  of  light ; to  fub- 
ject  this  to  experiment  a very  light  horizontal 
balance  was  conftrudted  by  Mr.  Michel,  with 
about  an  inch  fquare  of  thin  leaf-copper  fufpended 
at  each  end  of  it,  as  defcribed  in  Dr.  Priefiley’s 
Hiftory  of  Light  and  Colours.  The  focus  of  a 
very  large  convex  mirror  was  thrown  by  Dr. 
Powel,  in  his  ledtures  on  experimental  philofophy, 
in  my  prefence,  on  one  wing  of  this  delicate 
balance,  and  it  receded  from  the  light;  thrown 
on  the  other  wing,  it  approached  towards  the 
light,  and  this  repeatedly ; fo  that  no  fenfible 
impulfe  could  be  obferved,  but  what  might  well 
be  aferibed  to  the  afeent  of  heated  air. 

Whence  it  is  reafonable  to  conclude,  that  the 
light  of  the  day  mull  be  much  too  weak  in  its 
dilute  Rate  to  make  any  mechanical  imprellion  on 
fo  tenacious  a fubftance  as  the  retina  of  the  eye. — ■ 
Add  to  this,  that  as  the  retina  is  nearly  tranfparent, 
it  could  therefore  make  lefs  refinance  to  the  me- 
chanical impulfe  of  light ; which,  according  to 
the  obfervations  related  by  Mr.  Melvil  in  the 
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Edinburgh  Literary  EfTays,  only  communicates 
heat,  and  fhould  therefore  only  communicate 
momentum,  where  it  is  obftrudted,  reflected,  or 
refradted. — From  whence  alfo  may  be  collected 
the  final  caufe  ot  this  degree  of  tranfparency  of  the 
retina,  viz.  left  by  the  focus  of  ftronger  lights, 
heat  and  pain  fhould  have  been  produced  in  the 
retina,  inftead  of  that  ftimulus  which  excites  it 
into  animal  motion. 

2.  On  looking  long  on  an  area  of  fcarlet  filk  of 
about  an  inch  in  diameter  laid  on  white  paper,  as  in 
Plate  I.  the  fcarlet  colour  becomes  fainter,  till  at 
length  it  entirely  vanifhes,  though  tfie  eye  is  kept 
uniformly  and  fieadily  upon  it.  Now  if  the  change 
or  motion  of  the  retina  was  a mechanical  impref- 
iion,  or  a chemical  tinge  of  coloured  light,  the 
perception  would  every  minute  become  ftronger 
and  ftronger, — whereas  in  this  experiment  it  be- 
comes every  inftant  weaker  and  weaker.  The  fame 
circumfiance  obtains  in  the  continued  application 
of  found,  or  of  fapid  bodies,  or  of  odorous  ones,  or 
of  tangible  ones,  to  their  adapted  organs  of  fenle. 

Thus  when  a.  circular  coin,  as  a thilling,  is 
prefled  on  the  palm  of  the  hand,  the  lcnle  ot 
touch  is  mechanically  coroprelied ; but  it  is  the 
ftimulus  of  this  prefiurc  that  excites  the  organ  of 
touch  into  animal  action,  which  coiiftitutcs  the 
perception  ofhardnefs  and  of  figure:  for  in  lome 
minutes  the  perception  ceafes,  though  the  mecha- 
nical prefiure  of  the  objcdl  remains. 


3.  Make 


V 


I 


>:  y 


\ 


V *’ 


THE  RETINA. 


23 


Sbct.  III.  3.  3- 

3.  Make  with  ink  on  white  paper  a very  black 
fpot  about  half  an  inch  in  diameter,  with  a tail 
about  an  inch  in  length,  fo  as  to  referable  a tad- 
pole, as  in  Plate  II. ; look  fteadfaftly  for  a minute 
on  the  centre  of  this  fpot,  and,  on  moving  the  eye  a 
little,  the  figure  of  the  tadpole  will  be  lecn  on  the 
white  part  of  the  paper;  which  figure  of  the  tadpole 
will  appear  more  luminous  than  the  other  part 
of  the  white  paper ; which  can  only  be  explained  by 
fuppofing  that  part  of  the  retina,  on  which  the 
tadpole  was  delineated,  to  have  become  more 
fenfible  to  light  than  the  other  parts  of  it,  which 
were  expo  fed  to  the  whitepaper;  and  not  from 
any  idea  of  mechanical  impreflion  or  chemical 
combination  of  light  with  the  retina. 

4.  When  any  one  turns  round  rapidly,  till  he 
becomes  dizzy,  and  falls  upon  the  ground,  the 
fpedtra  of  the  ambient  objedts  continue  to  prelent 
themfeives  in  rotation,  and  he  teems  to  behold  the 
objects  ftill  in  motion.  Now  if  thefe  lpedtra  were 
imprcflions  on  a paflive  organ,  they  either  mult 
continue  as  they  were  received  laft,  or  not  con- 
tinue at  alL 

5.  Place  a piece  of  red  filk  about  an  inch  in 
diameter  on  a fheet  of  white  paper  in  a itrong 
light,  as  in  Plate  I.;  look  fteadily  upon  it  from 
the  diftance  of  about  half  a yard  for  a minute; 
then  doling  your  eye-lids,  cover  them  with  your 
hands  and  handkerchief,  and  a green  fpedtrum 
will  be  fecn  in  your  eyes  refembling  in  form  the 
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piece  of  red  filk . After  fome  feconds  of  time  the 
fpe&rum  will  difappear,  and  in  a few  more  feconds 
will  reappear;  and  thus  alternately  three  or  four 
times,  if  the  experiment  be  well  made,  till  at 
length  it  vaniih.es  entirely. 

b.  Place  on  a fhect  of  white  paper  a circular 
piece  of  blue  filk,  about  four  inches  in  diameter, 
in  the  funfhine ; cover  the  centre  of  this  with  a cir- 
cular piece  of  yellow  lilk,  about  three  inches  in 
diameter;  and  the  centre  of  the  yellow  lilk  with  a 
circle  of  pink  lilk,  about  two  inches  in  diameter; 
«nd  the  centre  of  the  pink  filk  with  a circle  of 
green  lilk,  about  one  inch  in  diameter;  and  the 
centre  of  this  with  a circle  of  indigo,  about  half 
an  inch  in  diameter;  make  a fmall  fpeck  with 
ink  in  the  very  centre  of  the  whole,  as  in  Plate 
III.  look  fteadily  for  a minute  on  this  central 
fpot,  and  then  doling  your  eyes,  and  applying 
your  hand  at  about  an  inch  diftance  before 
them,  fo,  as  to  prevent  too  much  or  too  little  light 
from  paffing  through  the  eye-lids,  and  you  will 
fee  the  mod  beautiful  circles  of  colours  that  ima- 
gination can  concede;  which  are  mod  refcmbled 
by  the  colours  occasioned  by  pouring  a drop  or 
two  of  oil  on  a dill  lake  in  a bright  day.  But 
thefe  circular  irifes  of  colours  are  not  only  differ- 
ent from  the  colours  of  the  dlks  above  mentioned, 
but  are  at  the  fame  time  perpetually  changing  as  ' 
long  as  they  exid. 
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From  all  thefe  experiments  it  appears,  that  thefe 
fpedtra  in  the  eye  are  not  owing  to  the  mechanical 
impulfe  of  light  impreffed  on  the  retina ; nor  to 
its  chemical  combination  with  that  organ  ; nor  to 
the  abforption  and  emiffion  of  light,  as  is  fuppofed, 
perhaps  erroneoufly,  to  take  place  in  calcined 
fhells  and  other  phofphorefcent  bodies,  after  hav- 
ing been  expofed  to  the  light : for  in  all  thefe  cafes 
the  fpedtra  in  the  eye  fhould  either  remain  of  the 
fame  colour,  or  gradually  decay,  when  the  objedt 
is  withdrawn ; and  neither  their  evanefcence  during 
the  prefence  of  the  objedt,  as  in  the  fecond  expe- 
riment, nor  their  change  from  dark  to  luminous, 
as  in  the  third  experiment,  nor  their  rotation,  as 
in  the  fourth  experiment,  nor  the  alternate  pre- 
fence and  evanefcence  of  them,  as  in  the  fifth  ex- 
periment, nor  the  perpetual  change  of  colours  of 
them,  as  in  the  lad  experiment,  could  exid. 

IV,  The  fubfequent  articles  fhcw,  that  thefe 
animal  motions  or  configurations  of  our  organs  of 
fenfe  conditute  our  ideas. 

1.  If  any  one  in  the  dark  predes  the  ball  of  his 
eye,  by  applying  his  finger  to  the  external  corner 
of  it,  a luminous  appearance  is  obferved ; and  by 
a fmart  droke  on  the  eye  great  flafhes  of  fire  are 
perceived.  (Newton’s  Optics.)  So  when  the  ar- 
teries, that  are  near  the  auditory  nerve,  make 
droriger  pulfations  than  ufual,  as  in  fome  fevers, 
an  undulating  found  is  excited  in  the  ears.  Hence 
it  js  not  the  prefence  of  the  light  and  found,  but  the 
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motions  of  the  organ,  that  are  immediately  necef- 
fary  to  conftitute  the  perception  or  idea  of  light 
and  found. 

2.  During  the  time  of  deep,  or  in  delirium,  the 
ideas  of  imagination  are  miftaken  for  the  percep- 
tions of  external  objedts;  whence  it  appears,  that 
thefe  ideas  of  imagination  arc  no  other  than  a rei- 
teration of  thofe  motions  of  the  organs  of  fenfe, 
which  were  originally  excited  by  the  ftimulus  of 
external  objedts : and  in  our  waking  hours  the 
limple  ideas,  that  we  call  up  by  recollection  or  by 
imagination,  as  the  colour  of  red,  or  the  fmell  of 
a rofe,  are  exact  refemblances  of  the  fame  limple 
ideas  from  perception;  and  in  confequence  mult 
be  a repetition  of  thofe  very  motions. 

3.  The  difagreeable  fenihtion  called  the  tooth- 
edge  is  originally  excited  by  the  painful  jarring  of 
the  teeth  in  biting  the  edge  of  the  glafs,  or  porcelain 
cup,  in  which  our  food  was  given  us  in  our  in- 
fancy, as  is  further  explained  in  the  Scdtion  XVI, 
10,  on  Inftindt. — This  difagreeable  fenfation  is  af- 
terwards excited  not  only  by  a repetition  of  the 
found,  that  was  then  produced,  but  by  imagina- 
tion alone,  as  I have  myfelf  frequently  experi- 
enced ; in  this  cafe  the  idea  of  biting  a china  cup, 
when  I imagine  it  very  diftindtly,  or  when  I fee 
another  perfon  bite  a cup  or  glafs,  excites  an  ac- 
tual pain  in  the  nerves  of  my  teeth.  So  that  this 
idea  and  pain  lean  to  be  nothing  more  than  the 
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reiterated  motions  of  thofc  nerves,  that  were  for- 
merly fo  difagreeably  affedted. 

Other  ideas  that  are  excited  by  imagination  or 
recollection  in  many  inftances  produce  fimilar 
effects  on  the  conftitutiori,  as  our  perceptions  had 
formerly  produced,  and  are  therefore  undoubtedly 
a repetition  of  the  fame  motions.  A ftory  which 
the  celebrated  Baron  Van  Swieten  relates  of  him- 
felf  is  to  this  purpofe.  He  was  prefent  when  the 
putrid  carcafe  of  a dead  dog  exploded  with  prodi- 
gious ftench ; and  fome  years  afterwards,  acciden- 
tally riding  along  the  fame  road,  he  was  thrown 
into  the  fame  licknefs  and  vomiting  by  the  idea 
of  the  ftench,  as  he  had  before  experienced  from 
the  perception  of  it. 

A.  Where  the  organ  of  fenfe  is  totally  deftroyed, 
the  ideas  which  where  received  by  that  organ  feem 
to  perifti  along  with  it,  as  -well  as  the  power  of 
perception.  Of  this  a ftitisfadtory  inftance  has 
fallen  under  my  obfervation.  A gentleman  about 
ftxty  years  of  age  had  been  totally  deaf  for  near 
thirty  years : he  appeared  to  be  a man  of  good 
underftanding,  and  amufed  liiinfelf  with  reading, 
and  by  converting  either  by  the  ufe  of  the  pen,  o^ 
by  ftgns  made  with  his  fingers,  to  reprefent  letters. 
I obferved  that  he  had  fo  far  forgot  the  pronuncia- 
tion of  the  language,  that  when  he  attempted  to 
lpeak,  none  of  his  words  had  diftindt  articulation, 
though  his  relations  could  fometimes  underhand 
his  meaning.  But,  which  is  much  to  the  point, 
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lie  allured  me,  that  in  his  dreams  he  always  ima- 
gined that  people  converfed  with  him  by  ligns  or 
writing,  and  never  that  he  heard  any  one  fpeak  to 
him.  From  hence  it  appears,  that  with’ the  per- 
ceptions of  founds  he  has  alfo  loft  the  ideas  of 
them  ; though  the  organs  of  fpeech  ft  ill  retain 
fomewhat  of  their  ufual  habits  of  articulation. 

This  obfervation  may  throw  fome.  light  on  the 
medical  treatment  of  deaf  people ; as  it  may  be 
learnt  from  their  dreams  whether  the  auditory 
nerve  be  paralytic,  or  their  deafnefs  be  owing  to 
fome  defect  of  the  external  organ. 

It  rarely  happens  that  the  immediate  organ  of 
vifion  is  perfectly  deftroyed.  The  moft  frequent 
caufes  of  blindnefs  are  occafloned  bydefedts  of  the 
external  organ,  as  in  cataracts  and  obfufcations  of 
the  cornea.  But  I have  had  the  opportunity  of 
converting  with  two  men,  who  had  been  fome  years 
blind;  one  of  them  had  a complete  gutta  ferena, 
and  the  other  had  loft  the  whole  fubftance  of  his 
eyes.  They  both  told  me  that  they  did  not  re- 
member  to  have  ever  dreamt  of  vilibfe  objects, 
iince  the  total  lofs  of  their  fight. 

V.  Another  method  of  difcovering  that  our 
Ideas  are  animal  motions  of  the  organs  of  fentc,  is 
from  confidering  the  great  analogy  they  bear  to 
the  motions  of  the  larger  mufcles  of  the  body. 
In  the  following  articles  it  will  appear  that  they 
are  originally  excited  into  adtion  by  the  irritation 
of  external  objedts  like  our  mufcles;  are  affociated 
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together  like  our  mufcular  motions;  adl  in  fimilar 
time  with  them ; are  fatigued,  by  continued  exer- 
tion like  them ; and  that  the  organs  of  fenfe  are 
fubjed  to  inflammation,  numbnefs,  palfy,  con- 
vulfion,  and  the'  defedis  of  old  age,  in  the  fame 
manner  as  the- mufcular  fibres. 

i:  All  our  perceptions  ‘or  ideas  of  external  ob- 
jects are  univerfally  allowed  to  have  been  origin- 
ally excited  by  the-  ftimulus  of  thofe  external  ob- 
jects ; and  it  will  be  fhewn  in  a fucceeding  fedtion, 
that  it  is  probable  that  all  our  mufcular  motions,  as 
well  thofe  that  are  become  voluntary  as  thofe  of 
the  heart  and  glandular  fyftem,  were  originally  in 
like  manner  excited  by  the  ftimulus  of  fomething 
external  to  the  organ  of  motion. 

2.  Our  ideas  are  alfo  aflbeiated  together  after 
their  produdtion  precifely  in  the  fame  manner  as 
our  mufcular  motions ; which  will  likewife  be 
fully  explained  in  the  fucceeding  fedtion. 

3.  The  time  taken  up  in  performing  an  idea  is 
likewife  much  the  fame  as  that  taken  up  in  per- 
forming a mufcular  motion.  A mufician  can 
prefs  the  keys  of  an  harptichord  with  his  fingers  in 
the  order  of  a tune  he  has  been  accuftomed  to  play, 
in  as  little  time  as  he  can  run  over  thofe  notes  in 
his  mind.  So  we  many  times  in  an  hour  cover  our 
eye-balls  with  our  eye-lids  without  perceiving  that 
we  are  in  the  dark ; hence  the  perception  or  idea 
of  light  is  not  changed  for  that  of  darknefs  in  fo 
fmall  a time  as  the  twinkling  of  an  eye;  fo  that  in 
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this  cafe  the  miilcular  motion  of  the  eye-lid  is 
performed  quicker  than  the  perception  of  light 
can  be  changed  for  that  of  darknefs. — So  if  a fire- 
ftick  be  whirled  round  in  the  dark,  a luminous 
circle  appears  to  the  obferver;  if  it  be  whirled 
fomewhat  flower,  this  circle  becomes  interrupted 
in  one  part;  and  then  the  time  taken  up  in  fuch 
a revolution  of  the  flick  is  the  fame  that  the  ob- 
ferver ufes  in  changing  his  ideas  : thus  the  doA^oj- 
xiov  of  Homer,  the  long  fhadow  of  the  flying 
javelin,  is  elegantly  defigned  to  give  us  an  idea,  of 
its  velocity,  and  not  of  its  length. 

4.  The  fatigue  that  follows  a continued  atten- 
tion of  the  mind  to  one  objcdl  is  relieved  by 
changing  the  fubjedl  of  our  thoughts  ; as  the  con- 
tinued movement  of  one  limb  is  relieved  by  mov- 
ing another  in  its  Head.  Whereas  a due  exercife 
of  the  faculties  of  the  mind  flrengthens  and  im- 
proves thofe  faculties,  whether  of  imagination  or 
recolledtion  ; as  the  exercife  of  our  limbs  in  danc- 
ing or  fencing  increafes  the  ftrength  and  agility  of 
the  mufcles  thus  employed. 

5.  If  the  mufcles  of  any  limb  are  inflamed, 
they  do  not  move  without  pain;  lo  when  the 
retina  is  inflamed,  its  motions  aho  are  painful. 
Hence  light  is  as  intolerable  in  this  kind  of  oph- 
thalmia, as  preflure  is  to  the  finger  in  the  parony- 
chia. In  this  difeafe  the  patients  frequently  dream 
of  having  their  eyes  painfully  dazzled  ; hence  the 
idea  of  flrong  light  is  painful  as  well  as  the  rea- 
lity. 
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jity.  The  firft  of  thefe  fadts  evinces  that  our  per- 
ceptions are  motions  of  the  organs  of  fenfe  ; and 
the  latter,  that  our  imaginations  are  alfo  motions 
of  the  fame  organs. 

6.  The  organs  of  fenfe,  like  the  moving  muf- 
cles,  are  liable  to  become  benumbed,  or  lets  fen- 
fible,  from  compreffion.  Thus,  if  any  perfon  on 
a light  day  looks  on  a white  wall,  he  may  per- 
ceive the  ramifications  of  the  optic  artery,  at 
every  pulfation  of  it,  reprefented  by  darker  bran- 
ches on  the  white  wall;  which  is  evidently  owing 
to  its  compreffing  the  retina  during  the  diaftole 
of  the  artery.  Sauvages  Nofolog. 

7.  The  organs  of  fenfe  and  the  moving  mulcles- 
are  alike  liable  to  be  dtffedted  with  pally,  as  in  the 
gutta  ferena,  and  in  fome  cafes  of  deafnefs;  and 
one  fide  of  the  face  has  fometimes  loft  its  power 
of  fenfation,  but  retained  its  power  of  motion  ; 
other  parts  of  the  body  have  loft  their  motions, 
but  retained  their  fenfation,  as  in  the  common 
hemiplegia ; and  in  other  inftanccs  both  thefe 
powers  have  perifhed  together. 

8.  In  fome  convulfive  difeafes  a delirium  or 
infanity  fupervenes,  and  the  convulfions  ceafe; 
and  converfely  the  convulfions  fhall  fupervenc, 
and  the  delirium  ceafe.  Of  this  I have  been  a 
vvitnefs  many  times  in  a day  in  the  paroxylins  of 
violent  epileptics;  which  evinces  that  one  kind  of 
delirium  is  a convulfion  of  the  organs  of  fenfe,  and 
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that  our  ideas  are  the  motions  of  thefe  organs  : the 
fubfequent  cafes  will  illuftrate  this  obfervation. 

Mils  G , a fair  young  lady,  with  light  eyes 

and  hair,  was  feized  with  moll  violent  convulhons 
ol  her  limbs,  with  outrageous  hiccough,  and  moll 
vehement  efforts  to  vomit : after  near  an  hour  was 
elapfed  this  tragedy  ceafed,  and  a calm  talkative 
delirium  fupervcned  for  about  another  hour ; and 
thefe  relieved  each  other  at  intervals  during;  the 
greateft  part  of  three  or  four  days.  After  having 
carefully  conhdered  this  difeafe,  I thought  the 
convulhons  of  her  ideas  lefs  dangerous  than  thofe 
of  her  mufcles  ; and  having  in  vain  attempted  to 
make  any  opiate  continue  in  her  tlomach,  an 
ounce  of  laudanum  was  rubbed  -along  the  fpine  of 
her  back,  and  a dram  of  it  was  ufed  as  an  enema ; 
by  this  medicine  a kind  of  drunken  delirium  was 
continued  many  hours ; and  when  it  ceafed  the 
convulhons  did  not  return  ; and  the  lady  continued 
well  many  years,  except  fome  /lighter  relapfes, 
which  were  relieved  in  the  fame  manner. 

Mifs  H , an  accomplifhed  young  lady,  with 

light  eyes  and  hair,  was  feized  with  convulhons 
of  her  limbs,  with  hiccough,  and  efforts  to  vomit, 
more  violent  than  words  can  exprefs ; thele  con- 
tinued near  an  hour,  and  were  fucceeded  with  a 
cataleptic  fpalin  of  one  arm,  with  the  hand  applied 
to  her  head  ; and  after  about  twenty  minutes  thefe 
fpafins  ceafed,  and  a talkative  reverie  fupervened 
for  near  an  other  hour,  from  which  no  violence, 
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which  it  was  proper  to  ufe,  could  awaken  her. 
Thefe  periods  of  convulfions,  firft  of  the  mufcles, 
and  then  of  the  ideas,  returned  twice  a day  for 
feverai  weeks ; and  were  at  length  removed  by 
great  dofes  of  opium,  after  a great  variety  of  other 
medicines  and  applications  had  been  in  vain  ex- 
perienced. This  lady  was  fubjedt  to  frequent  re- 
lapfes,  once  or  twice  a year  for  many,  years,  and 
was  as  frequently  relieved  by  the  fame  method. 

Mifs  W , an  elegant  young  lady,  with  black 

eyes  and  hair,  had  fometimes  a violent  pain  of  her 
fide,  at  other  times  a 1110ft  painful  itrangury, 
which  were  every  day  fucceeded  by  delirium ; 
which  gave  a temporary  relief  to  the  painful 
fpafms.  After  the  vain  exhibition  of  variety  of 
medicines  and  applications  by  different  phyficians, 
for  more  than  a twelvemonth,  fhe  was  diredled  to 
take  fome  dofes  of  opium,  which  were  gradually 
increafed,  by  which  a drunken  delirium  was  kept 
up  for  a day  or  two,  and  the  pains  prevented  from 
returning.  A flefh  diet,  with  a little  wine  or  beer, 
inftead  of  the  low  regimen  fhe  had  previoufly 
ufed,  in  a few  weeks  completely  eftablifhed  her 
health ; which,  except  a few  relapfes,  has  con- 
tinued for  many  years. 

9*  Laftly,  as  we  advance  in  life  all  the  parts  of 
the  body  become  more  rigid,  are, rendered  lefs 
fufceptible  of  new  habits  of  motion,  though  they 
retain  thofc  that  were  before  eflablifhed.  This  is 
fenfibly  obferved  by  thefe  who  apply  tliemfelves 
'vol.  1.  D late 
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late  in  life  to  mufic,  fencing,  or  any  of  the  me- 
chanic arts.  In  the  fame  manner  many  elderly 
people  retain  the  ideas  they  had  learned  early  in 
life,  but  find  great  difficulty  in  acquiring  new 
trains  of  memory;  infomuch  that  in  extreme  old 
age  we  frequently  fee  a forgetfulnefs  of  the  bufinefs 
of  yefterday,  and  at  the  fame  time  a circumftantial 
remembrance  of  the  amufements  of  their  youth  ; 
till  at  length  the  ideas  of  recolledtion  and  activity 
of  the  body  gradually  ceafe  together, — fuch  is  the 
condition  of  humanity  ! — and  nothing  remains 
but  the  vital  motions  and  fenfations. 

VI.  1.  In  oppofition  to  this  dodtrine  of  the  pro* 
dudtion  of  our  ideas,  it  may  be  alked,  if  fome  of 
our  ideas,  like  other  animal  motions,  are  voluntary, 
why  can  we  not  invent  new  ones,  that  have  not 
been  received  by  perception  ? The  anfwcr  will  be 
better  underflood  after  having  perufed  the  fue- 
ceeding  fedlioh,  where  it  will  be  explained,  that 
the  mulcular  motions  likewife  are  originally  ex- 
cited by  the  ftimulus  of  bodies  external  to  the 
moving  organ ; and  that  the  will  has  only  the 
power  of  repeating  the  motions  thus  excited. 

2.  Another  objedtor  may  alk,  Can  the  motion 
of  an  organ  of  fenfe  retemble  an  odour  or  a colour  ? 
To  which  I can  only  anfwer,  that  it  has  not  been 
demonflrated  that  any  of  our  ideas  refemble  the 
objedts  that  excite  them;  it  has  generally  been 
believed  that  they  do  not ; but  this  fhall  be  dif- 
cuffed  at  large  in  Sedl.  XIV. 
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3.  There  is  another  objection  that  at  firft  view 
would  teem  lefs  cafy  to  furmount.  After  the 
amputation  of  a foot  or  a finger,  it  has  frequently 
happened,  that  an  injury  being  offered  to  the 
flump  of  the  amputated  limb,  whether  from  cold 
air,  too  great  preffure,  or  other  accidents,  the 
patient  has  complained  of  a fenfation  of  pain  in 
the  foot  or  finger,  that  was  cut  off.  Does  not 
this  evince  that  all  our  ideas  are  excited  in  the 
brain,  and  not  in  the  organs  of  fenfe  ? This  ob- 
jection is  anfwered,  by  obferving  that  our  ideas 
of  the  fhape,  place,  and  folidity  of  our  limbs,  are 
acquired  by  our  organs  of  touch  and  of  fight, 
which  are  lituated  in  our  fingers  and  eyes,  and 
not  by  any  fenfations  in  the  limb  itfelfi 

In  this  cafe  the  pain  or  fenfation,  which  for- 
merly has  arifen  in  the  foot  or  toes,  and  been 
propagated  along  the  nerves  to  the  central  part  of 
the  fenforium,  was  at  the  fame  time  accompanied 
with  a vifible  idea  of  the  fhape  and  place,  and 
with  a tangible  idea  of  th&  folidity  of  the  affeCted 
limb  : now  when  thefe  nerves  are  afterwards 
afFedted  by  any  injury  done  to  the  remaining 
flump  with  a fimilar  degree  or  kind  of  pain*  the 
ideas  of  the  fhape,  place,  or  folidity  of  the  loft 
limb,  return  by  affociation  ; as  thefe  ideas  belong 
to  the  organs  of  fight  and  touch,  on  which  they 
were  firft  excited. 

4.  If  you  wonder  what  organs  of  fenfe  can  be 
excited  into  motion,  when  you  call  up  the  ideas 
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of  wifdom  or  benevolence,  which  Mr.  Locke  has 
termed  abftracled  ideas ; I afk  you  by  what  organs 
of  lenfe  you  firft  became  acquainted  with  thefe 
ideas  ? And  the  anfwer  will  be  reciprocal  ;•  for  it 
is  certain  that  all  our  ideas  were  originally  ac- 
quired by  our  organs  of  lenfe;  for  whatever  ex- 
cites our  perception  mu-ft  be  external  to  the  organ 
that  perceives  it,  and  we  have  no  other  inlets  to 
knowledge  but  by  our  perceptions:  as  will  be 
further  explained  in  SeCtion  N1V.  and  XV.  on 
the  Productions  and  Claffes  of  Ideas. 

VII.  If  our  recollection  or  imagination  be  not 
a repetition  of  animal  movements,  I afk,  in  my 
turn,  WKat  is  it  ? You  tell  me  it  confifts  of  ima- 
ges or  pictures  of  things.  Where  is  this  extern 
five  canvas  hung  up  ? or  where  are  the  numerous 
receptacles  in  which  thofe  are  depolited  ? or  to 
what  elle  in  the  animal  fyftem  have  they  any  li- 
militude  ? 

That  pleating  picture  of  objeCts,  reprefented  in 
miniature  on  the  retina  of  the  eye,  feems  to  have 
given  rife  to  this  illufive  oratory  ! Tt  was  forgot 
that  this  reprcfentation  belongs  rather  to  the  laws 
of  light,  than  to  thofe  of  lifc ; and  may  with 
equal  elegance  be  leen  in  the  camera  obfcuia  as 
in  the  eye;  and  that  the  picture  vanifhes  for  ever, 
. when  the  objeCt  is  withdrawn. 
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SEC  T.  IV. 

■I^AW.S  ‘OF  -ANIMAL  CAUSATION. 

L The  fibres,  which  confii.tute  the  mufcles 
and  organs  of  fenfe,  poftefs  a power  of  contrac- 
tion. The  circumftances  attending  the  exertion 
of  this  power  of  contraction  conftitute  the 
laws  of  animal  motion,  as  the  circumftances  at- 
tending the  exertion  of  the  power  of  attrac- 
tion conftitute  the  laws  of  motion  of  inanimate 
matter. 

II.  The  fpirit  of  animation  is  the  immediate 
caufe  of  the  contraction  of  animal  fibres,  it  re- 
fides  in  the  brain  and  nerves,  and  is  liable  to 
general  or  partial  diminution  or  accumulation. 

III.  The  ftimulus  of  bodies  external  to  the 
moving  organ  is  the  remote  caufe  of  the  original 
contractions  of  animal  fibres. 

IV.  A certain  quantity  of  ftimulus  produces  ir- 
ritation, which  is  an  exertion  of  the  fpirit  of  ani- 
mation exciting  the  fibres  into  contraction. 

V.  A certain  quantity  of  contraction  of  animal 
fibres,  if  it  be  perceived  at  all,  produces  pleafure; 
a greater  or  lets  quantity  of  contraction,  if  it  be 
perceived  at  all,  produces  pain ; thefe  conftitute 
fenlation. 
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AI.  A certain  quantity  of  fenfation  produces 
defire  or  averfion  ; thefe  conftitute  volition. 

ATI.  All  animal  motions  which  have  occurred 
at  the  fame  time,  or  in  immediate  fucceffion,  be- 
come fo  connected,  that  when  one  of  them  is 
reproduced,  the  other  has  a tendency  to  accom- 
pany or  fucceed  it.  When  fibrous  contractions 
fucceed  or  accompany  other  fibrous  contractions, 
the  connexion  is  termed  affociation ; when  fi- 
brous contractions  fucceed  fenforiaj  motions,  the 
connexion  is  termed  caufation ; when  fibrous  and 
fenforial  motions  reciprocally  introduce  each 
other,  it  is  termed  catenation  of  animal  motions. 
All  thefe  connexions  are  faid  to  be  produced  by 
habit,  that  is,  by  frequent  repetition.  Thefe  laws 
of  animal  caufation  will  be  evinced  by  numerous 
facts,  which  occur  in  our  daily  exertions;  and 
will  afterwards  be  employed  to  explain  the  more 
recondite  phaenomena  of  the  production,  growth4 
difeafes,  and  decay  of  the  animal  fyftem. 
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SECT.  V. 

UF  THE  FOUR  FACULTIES  OR  MOTIONS  OF  THE 

SEN  SORIUM. 

I,  Four  Jen for  ml  powers.  2.  Irritation,  fen  fat  ion,  volition , 
ajjociation  defined.  3.  Scnforial  motions  dijlinguijhcd from 
fibrous  motions , 

1.  The  fpirit  of  animation  has  four  different 
modes  of  aCtion,  or  in  other  words  the  animal 
fenforium  poffelfes  four  different  faculties,  which 
are  occafionally  exerted,  and  caufe  all  the  con- 
tractions of  the  fibrous  parts  of  the  body.  Thele 
are  the  faculty  of  caufing  fibrous  contractions  in 
confequence  of  the  irritations  excited  by  external 
bodies,  in  confequence  of  the  fenfations  of  plea- 
lure  or  pain,  in  confequence  of  volition,  and  in 
confequence  of  the  affociations  of  fibrous  con- 
tractions with  other  fibrous  contractions,  which 
precede  or  accompany  them. 

Thefe  four  faculties  of  the  fenforium  during 
their  inaCtive  hate  are  termed  irritability,  lcnfibi- 
lity,  voluntarity,  and  affociability  ; in  their  aCtive 
ftate  they  are  termed  as  above,  irritation,  fenfa- 
tion,  volition,  affociation. 

1.  Irritation  is  an  exertion  or  change  of 
fome  extreme  part  of  the  fenforium  refiding  in 
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the  mufcles  or  organs  of  fenfe,  in  confequence  of 
the  appulfes  of  external  bodies. 

Sensation  is  an  exertion  or  change  of  the 
central  parts  of  the  fenforium,  pr  of  the  whole  of 
it,  beginning  at  fome  of  thofe  extreme  parts  of  it, 
which  refide  in  the  mulcles  or  organs  of  fenfe. 

Volition  is  an  exertion  or  change  of  the  cen- 
tral parts  of  the  fenforium,  or  of  the  whole  of  it^ 
terminating  in  fome  of  thofe  extreme  parts  of  it, 
which  relide  in  the  mufcles  or  organs  of  fenfe. 

Association  is  an  exertion  or  change  of  fome 
extreme  part  of  the  fenforium  retiding  in  the 
mufcles  or  organs  of  fenfe?  in  confequence  of 
fome  antecedent  or  attendant  fibrous  contrac- 
tions. 

3.  Thefe  four  faculties  of  the  animal  fenforium 
may  at  the  time  of  their  exertions  be  termed  mo- 
tions without  impropriety  pf  language ; for  we 
cannot  pafs  from  a ftate  of  infenlibility  or  inaction 
to  a ftate  of  fentibility  or  of  exertion  without 
fome  change  of  the  fenforium,  and  every  change 
includes  motion.  We  fhall  therefore  fometimes 
term  the  above  deferibed  faculties  JenJorial motions 
fo  diftinguifh  them  from  fibrous  motions ; which 
latter  expreflion  includes  the  motions  of  the  muf- 
cles and  organs  of  fenfe. 

The  adtive  motions  of  the  fibres,  whether  thofe 
of  the  mufcles  or  organs  of  fenfe,  are  probably 
fimple  contractions ; the  fibres  being  again  elon- 
gated by  antagonift  mufcles,  by  circulating  fluids. 
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or  fometimes  by  elaftic  ligaments,  as  in  the  necks 
of  quadrupeds.  The  fenforial  motions,  which 
conftitute  the  lenfations  of  pleafure  or  pain,  and 
which  conftitute  volition,  and  which  caufe  the 
fibrous  contractions  in  confequence  of  irritation 
or  of  aflociation,  are  not  here  fuppofcd  to  be 
fluctuations  or  refluCtuations  of  the  fpirit  of  ani- 
mation ; nor  are  they  fuppofed  to  be  vibrations 
or  revibrations,  nor  condenfations  or  equilibra- 
tions of  it ; but  to  be  changes  oj  motions  of  it 
peculiar  to  Jifje. 
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SEC  T.  VI. 

OF  THE  FOUR  CLASSES  OF  FIBROUS  MOTIONS. 

I - '(■ 


I.  Origin  of  fibrous  contractions . II.  Difiribution  of  them 
into  four  cla/fes,  irritative  motions,  fienfitive  motions,  volun- 
tary motions , and  affiociate  motions,  defined. 

I.  All  the  fibrous  contractions  of  ahimaf 
bodies  originate  from  the  fenforium,  and  refolve 
themfelves  into  four  cl  a lies,  c.orrefpondent  with 
the  four  powers  or  motions  of  the  fenforium 
above  defcribed,  and  from  which  they  have  their 
caufation. 

1 . Thefe  fibrous  contractions  were  originally 
canfed  by  the  irritations  excited  by  objeCts,  which 
are  external  to  the  moving  organ.  As  the  pulfa- 
tions  of  the  heart  are  owing  to  the  irritations 
excited  by  the  ftimulus  of  the  blood;  and  the 
ideas  of  perception  are  owing  to  the  irritations 
excited  by  external  bodies. 

2.  But  as  painful  or  pleafurable  lenfations  fre- 
quently accompanied  thofe  irritations,  by  habit 
thefe  fibrous  contractions  became  caufeable  by 
the  fenfations,  and  the  irritations  ccafed  to  be  ne- 
ceifary  to  their  production.  As  the  fecretion  of 
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tears  in  grief  is  caufed  by  the  fenfation  of  pain  ; 
and  the  ideas  of  imagination,  as  in  dreams  or  de- 
lirium, are  excited  by  the  pleafure  or  pain,  with 
which  they  were  formerly  accompanied. 

3.  But  as  the  efforts  of  the  will  frequently  ac- 
companied thele  painful  or  pleafurable  fenfations, 
by  habit  the  hbrous  contractions  became  caufable 
by  volition ; and  both  the  irritations  and  fenfa- 
tions ceafed  to  be  neceffary  to  their  production. 
As  the  deliberate  locomotions  of  the  body,  and 
the  ideas  of  recollection,  as  when  we  will  to  re- 
peat the  alphabet  backwards. 

4.  But  as  many  of  thefe  fibrous  contra&ions 
frequently  accompanied  other  fibrous  contract 
tions,  by  habit  they  became  caufable  by  their  af- 
fociations  with  them ; and  the  irritations,  fenfa- 
tions, and  volition,  ceafed  to  be  neceffary  to  their 
production.  As  the  aCtions  of  the  mufcles  of  the 
lower  limbs  in  fencing  are  affociated  with  thofe  of 
the  arms;  and  the  ideas  of  fuggeftion  are  affo- 
ciated with  other  ideas,  which  precede  or  ac- 
company them ; as  in  repeating  carelefsly  the  al- 
phabet in  its  ufual  order  after  having  began  it. 

II.  We  fhall  give  the  following  names  to  thefe 
four  claffes  of  fibrous  motions,  and  fubjoin  their 
definitions. 

1.  Irritative  motions.  That  exertion  or  change 
of  the  fenforium,  which  is  caufed  by  the  appulfes 
of  external  bodies,  either  limply  fubfides,  or  is 
fucceeded  by  fenfation,  or  it  produces  fibrous 
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potions;  it  is  termed  irritation,  and  irritative 
motions  are  thofe  contradtions  of  the  mufcular 
fibres,  or  of  the  organs  of  fenfe,  that  are  imme- 
diately confequent  to  this  exertion  or  change  of 
the  fenforium. 

2.  Senfitive  motions.  That  exertion  or  change 
of  the  fenforium,  which  conftitutes  pleafure  or 
pain,  either  fimply  fubfides,  or  is  fucceeded  by 
volition,  or  it  produces  fibrous  motions;  it  is 
termed  fenfation,  and  the  fenfitive  motions  are 
thofe  contrabtions  of  the  mufcular  fibres,  or  of 
the  organs  of  fenfe,  that  are  immediately  confe- 
quent to  this  exertion  or  change  of  the  fenl'o- 
rium. 

3.  V oluntary  motions.  That  exertion  or  change 
of  the  fenforium,  which  conftitutes  defire  or 
averfion,  either  fimply  fubfides,  or  is  fucceeded 
by  fibrous  motions ; it  is  then  termed  volition, 
and  voluntary  motions  are  thofe  contrabtions  of 
the  mufcular  fibres,  or  of  the  organs  of  fenfe,  that 
are  immediately  confequent  to  this  exertion  or 
change  of  the  fenforium. 

4.  Aftociate  motions.  That  exertion  or  change 
of  the  fenforium,  which  accompanies  fibrous  mo- 
tions, either  fimply  fubfides,  or  is  fucceeded  by 
fenfation  or  volition,  or  it  produces  other  fibrous 
motions;  it  is  then  termed  aflbeiation,  and  the  af- 
fociate  motions  are  thofe  contractions  of  the  mufcu- 
lar fibres,  or  of  the  organs  of  fenfe,  that  are  imme- 
diately confequent  to  this  exertion  or  change  of 
the  fenforium. 


SECT. 


Sect.  Vtt.  r.  t.  IRRITATIVE  MOTIONS. 


41 


SECT.  VIL 

OP  IRRITATIVE  MOTIONS. 

I.  I.  Some  mufcular  motions  arc  excited  by  perpetual  irrita- 
tions. 2.  Others  more  frequently  by  fenfations.  3.  Others 
by  volition.  Cafe  of  involuntary  f retchings  in  paralytic 
limbs.  4.  Some  fenfual  motions  are  excited  by  perpetual  ir- 
ritations. 5.  Others  more  frequently  by  fenfation  or  volition. 
II.  1.  Alufcular  motions  excited  by  perpetual  irritations  oc - 
caf  anally  become  obedient  to  fenfation  and  to  volition.  2. 
And  the  fenfual  motions.  III.  I.  Other  mufcular  motions 
are  affociated  with  the  irritative  ones.  2.  And  other  ideas 
with  irritative  ones . Of  letters , language , hieroglyphics. 
Irritative  ideas  exijl  without  our  attention  to  them . 

I.  1.  Many  of  our  mufcular  motions  are  ex- 
cited by  perpetual  irritations,  as  thofe  of  the  heart 
and  arterial  fyflem  by  the  circumfluent  blood. 
Many  other  of  them  are  excited  by  intermitted 
irritations,  as  thofe  of  the  ftomach  and  bowels 
by  the  aliment  we  fwallow ; of  the  bile-dudts  by 
the  bile ; of  the  kidneys,  pancreas,  and  many 
other  glands,  by  the  peculiar  fluids  they  feparate 
from  the  blood ; and  thofe  of  the  ladleal  and 
other  abforbent  veflels  by  the  chyle,  lymph,  and 
moiflure  of  the  atmoiphere.  Thcfe  motions  are 
b accelerated 
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accelerated  or  retarded,  as  their  correfpondent  ir- 
ritations ate  increafed  or  diminifhed,  without  our 
attention  or  confcioufnefs,  in  the  fame  manner  as 
the  various  fecretions  of  fruit,  gum,  refin,  wax, 
and  honey,  are  produced  in  the  vegetable  world, 
and  as  the  juices  of  the  earth  and  the  moifture 

•»  r 

ot  the  atmofphere  are  abforbed  by  their  roots  and 
foliage. 

2.  Other  mufcular  motions,  that  are  moft  fre- 

quently connected  with  our  fenfations,  as  thofe  of 
the  fphinCters  of  the  bladder  and  anus,  and  the 
mufeuli  ereCtores  penis,  were  originally  excited 
into  motion  by  irritation,  for  young  children 
make  water,  and  have  other  evacuations  without 
attention  to  thefe  circumftances ; “ et  primis 

etiam  ab  incunabulis  tenduntur  lsepius  pueromm 

f' 

penes,  arnore  nondum  expergefaCto.”  So  the 
^nipples  of  young  women  are  liable  to  become  tur- 
gid by  irritation,  long  before  they  are  in  a fitu- 
ation  to  be  excited  by  the  pleafure  of  giving  milk 
to  the  lips  of  a child. 

3.  The  contractions  of  the  larger  mufcles  of 

our  bodies,  that  are  moft  frequently  connected 
with  volition,  were  originally  excited  into  aCtion 
by  internal  irritations : as  appears  from  the 

. ftretching  or  yawning  of  all  animals  after  long 

deep.  In  the  beginning  of  tome  fevers  this  irri- 
tation of  the  mufcles  produces  perpetual  ftretch- 
ing and  yawning ; in  other  periods  of  fevCr  an 

univerfal  reftleffncfs  arifes  from  the  fame  caule, 
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the  patient  changing  the  attitude  of  his  body  every 
minute.  The  repeated  ftruggles  of  the  foetus  in 
the  uterus  mud  be  owing  to  this  internal  irrita- 
tion : for  the  foetus  can  have  no  other  induce- 
ment to  move  its  limbs  but  the  taedium  or  i'rk- 
fomenefs  of  a continued  pofture. 

The  following  cafe  evinces,  that  the  motions  of 
ftretching  the  limbs  after  a continued  attitude  are 
not  always  owing  to  the  power  of  the  will.  Mr. 
Dean,  a malon,  of  Auftry,  in  Leicefterfhire,  had 
the  fpine  of  the  third  vertebra  of  the  back  enlarg- 
ed; in  fome  weeks  his  lower  extremities  became 
feeble,  and  at  length  quite  paralytic:  neither  the 
pain  of  blitters,  the  heat  of  fomentations,  nor  the 
utmoft  efforts  of  the  will  could  produce  the  leafl 
motion  in  thele  limbs  ; yet  twice  or  thrice  a day 
for  many  months  his  feet,  legs,  and  thighs,  were 
affected  for  many  minutes  with  forceable  ftretch- 
mgs,  attended  with  the  fenfation  of  fatigue ; and 
he  at  length  recovered  the  ufe  of  his  limbs,  though 
the  fpine  continued  protuberant.  The  fame  cir- 
cumftance  is  frequently  feen  in  a lefs  degree  in 
the  common  hemiplegia ; and  when  this  happens, 
I have  believed  repeated  and  ftrong  fhocks  of 
electricity  to  have  been  of  great  advantage. 

4.  In  like  manner  the  various  organs  of  fenfe 
arc  originally  excited  into  motion  by  various  ex- 
ternal Itiniuli  adapted  to  this  purpofe,  which  mo- 
lions  are  termed  perceptions  or  ideas;  and  many 
ct  thefe  motions  during  our  waking  hours  are 
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excited  by  perpetual  irritation,  as  thofe  of  the 
organs  of  hearing  and  of  touch.  The  former  by 
the  conftant  low  indiftinCt  noifes  that  murmur 
around  us,  and  the  latter  by  the  weight  of  our 
bodies  on  the  parts  which  fupport  them ; and  by 
the  unceafmg  variations  of  the  heat,  moifture,  and 
preflure  of  the  atmofphere ; and  thefe  fenfual 
motions,  precifely  as  the  mulcular  one  above  men- 
tioned, obey  their  correfpondent  irritations  with- 
out our  attention  or  confcioufnefs. 

5.  Other  clafles  of  our  ideas  are  more  frequently 
excited  by  our  fenfations  of  pleafure  or  pain,  and 
others  by  volition  : but  that  thefe  have  all  been 
originally  excited  by  ftimuli  from  external  obje6ls, 
and  only  vary  in  their  combinations  or  fepara- 
tions,  has  been  fully  evinced  by  Mr.  Locke:  and 
are  by  him  termed  the  ideas  of  perception  in  con- 
tradiflinCtion  to  thofe,  which  he  calls  the  ideas  of 
reflection. 

II.  1.  Thefe  mufcular  motions,  that  are  excited 
by  perpetual  irritation,  are  neverthelefs  occafion- 
ally  excitable  by  the  fenfations  of  pleafure  or  pain, 
or  by  volition ; as  appears  by  the  palpitation  of 
the  heart  from  fear,  the  increafed  fecretion  of  la- 
liva  at  the  fight  of  agreeable  food,  and  the  glow 
on  the  fkin  of  thofe  who  are  afhamed.  There  is 
an  inftance  told  in  the  Philofophical  Tranfa6tions 
of  a man,  who  could  for  a time  flop  the  motion, 
of  his  heart  when  Ire  plcafed ; and  Mr.  D.  has 
often  told  me,  he  could  fo  far  increafe  the  peri- 
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flattie  motion  of  his  bowels  by  voluntary  efforts, 
as  to  produce  an  evacuation  by  ftool  at  any  time 
in  half  an  hour. 

2.  In  like  manner  the  fenfual  motions,  or  ideas, 
that  are  excited  by  perpetual  irritation,  are  never- 
thelefs  occafionally  excited  by  fenfation  or  voli- 
tion ; as  in  the  night,  when  we  Men  under  the 
influence  of  fear,  or  from  voluntary  attention, 
the  motions  excited  in  the  organ  of  hearing  by 
the  whifpering  of  the  air  in  our  room,  the  pulfa- 
tion  of  our  own  arteries,  or  the  faint  beating  of 
a diflant  watch,  become  objects  of  perception. 

III.  1.  Innumerable  trains  or  tribes  of  other 
motions  are  affociated  with  thefe  mufoular  motions 
which  are  excited  by  irritation  ; as  by  the  ftimu- 
lus  of  the  blood  in  the  right  chamber  of  the  heart, 
the  lungs  are  induced  to  expand  themfelves ; and 
the  pedtoral  and  intercoftal  mufcles,  and  the  dia- 
phragm, adt  at  the  fame  time  by  their  affocia- 
tions  with  them.  And  when  the  pliarinx  i§  irri- 
tated by  agreeable  food,  the  mufcles  of  deglutition 
are  brought  into  adtion  by  affociation.  Thus 
when  a greater  light  falls  on  the  eye,  the  iris  is 
brought  into  adtion  without  our  attention,  and 
the  ciliary  procefs,  when  the  focus  is  formed  be- 
fore or  behind  the  retina,  by  their  affociations 
with  the  increafed  irritative  motions  of  the  or- 
gan of  viflon.  Many  common  adlions  of  life  are 
produced  in  a flmilar  manner.  If  a fly  fettle  on 
my  forehead,  whilft  I am  intent  on  my  prefent 
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occupation,  I diflodge  it  with  my  finger,  without 
exciting  my  attention  or  breaking  the  train  of  my 
ideas. 

2.  In  like  manner  the  irritative  ideas  fctggefl  to* 
us  many  other  trains  or  tribes  of  ideas  that  are 
affociated  with  them.  On  this  kind  of  connex- 
ion, language,  letters,  hieroglyphics,  and  every 
kind  of  fymbol,  depend.  The  fymbols  themfelves 
produce  irritative  ideas,  or  fenfual  motions,  which 
we  do  not  attend  to  \ and  other  ideas,  that  are 
fucceeded  by  fenfation,  are  excited  by  their  affo- 
eiation  with  them.  And  as  thefe  irritative  ideas 
make  up  a part  of  the  chain  of  our  waking 
thoughts,  introducing  other , ideas  that  engage 
our  attention,  though  themfelves  are  unattended 
to,  we  find  it  very  difficult  to  inveftigate  by  what 
fleps  many  of  our  hourly  trains  of  ideas  gain  their 
admittance. 

It  may  appear  paradoxical,  that  ideas  can  exift, 
and  not  be  attended  to  ;.but  all  our  perceptions  are 
ideas  excited  by  irritation,  and  fucceeded  by  fen- 
fation. Now  when  thefe  ideas  excited  by  irrita- 
tion give  us  neither  pleafure  nor  pain,  we  ceafe 
to  attend  to  them.  Thus  whilfl  I am  walking 
through  that  grove  before  my  window,  I do  not 
run  againft  the  trees  or  the  benches,  though  my 
thoughts  are  flrenuoufly  exerted  on  fome  other 
objedt.  This  leads  us  to  a difiindt  knowledge  of 
irritative  ideas,  for  the  idea  of  the  tree  or  bench* 

which  I avoid,  exifts  on  my  retina,  and  induces 
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by  affociation  the  action  of  certain  locomotive 
mufcles  ; though  neither  itfelf  nor  the  addions  of 
thofe  mufcles  engage  my  attention. 

Thus  whild  we  are  converting  on  this  fubjedd, 
the  tone,  note,  and  articulation  of  every  indivi- 
dual word  forms  its  correfpondent  irritative  idea 
on  the  organ  of  hearing  ; but  we  only  attend  to 
the  affdciated  ideas,  that  are  attached  by  habit  to 
thefe  irritative  ones,  and  are  fucceeded  by  lenfa- 
tion  ; thus  when  we  read  the  words  “ printing- 
press”  we  do  not  attend  to  the  fhape,  tize,  or 
exiftence  of  the  letters  which  compote  thefe 
words,  though  each  of  them  excites  a correfpon- 
dent irritative  motion  of  our  organ  of  vifion,  but 
they  introduce  by  affociation  our  idea  of  the 
moft  ufeful  of  modern  inventions  ; the  capacious 
refervoir  of  human  knowledge,  whofe  branching 
dreams  diffufe  fciences,  art's,  and  morality, 
through  all  nations  and  all  ages. 
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SECT.  VIIL 

OF  SENSITIVE  MOTIONS. 

I.  I . Senfitive  mufcular  motions  were  originally  excited  into 
action  by  irritation,  2.  And  fenfitlve fenfual  motions , ideas 
of  Imagination,  dreams.  II.  I.  Senfitive  mufcular  motions 
arc  occaf anally  obedient  to  volition.  2.  And fenfitlve  fenfual 
motions.  ,111.  i.  Other  mufcular  motions  are  officiated  with 
the  fenfitlve  ones.  2.  And  other  fenfual  motions. 

I.  1.  Many  of  the  motions  of  our  mufcles,  that 
are  excited  into  action  by  irritation,  are  at  the 
fame  time  accompanied  with  painful  or  pleafurc- 
able  fenfations  ; and  at  length  become  by  habit 
eaufable  by  the  fenfations.  Thus  the  motions  of 
the  fphincTers  of  the  bladder  and  anus  were  origi- 
nally excited  into  action  by  irritation  ; for  young 
children  give  no  attention  to  thefe  evacuations  * 
but  as  foon  as  they  become  fentible  of  the  incon- 
venience of  obeying  thefe  irritations,  they  luffer 
the  water  or  excrement  to  accumulate,  till  it  dif- 
agreeably  affects  them ; and  the  a<5tion  of  thofe 
fphinefters  is  then  in  confequence  of  this  difagrcc- 
able  fenfation.  So  the  feeretion  of  faliva,  which 
in  young  children  is  copioufly  produced  by  irri- 
tation, and  drops  from  their  mouths,  is  frequent- 


MOTIONS. 


Sect.  VIII.  1.2. 


53 


ly  attended  with  the  agreeable  fenfation  produced 
by  the  maftication  of  tafteful  food  ; till  at  length 
the  fight  of  fuch  food  to  a hungry  perfon  excites 
into  adtion  thefe  falival  glands  ; as  is  feen  in  the 
havering  of  hungry  dogs. 

The  motions,  of  thofe  mufcles,  which  are  af- 
fe&ed  by  lafcivioirs  ideas,  and  thofe  which  are 
exerted  in  finding,  weeping,  darting  from  fear, 
and  winking  at  the  approach  of  danger  to  the 
eye,  and  at  times  the  adtions  of  every  large  muf- 
cle  of  the  body'become  caufable  by  our  fenfations. 
And  all  thefe  motions  are  performed  with  drength 
and  velocity  in  proportion  to  the  energy  of  the 
fenfation  that  excites  them,  and  the  quantity  of 
fenforial  power. 

2.  Many  of  the  motions  of  our  organs  of  fenfe, 
or  ideas,  that  were  originally  excited  into  adtion 
by  irritation,  become  in  like  manner  more  fre- 
quently caufable  by  our  fenfations  of  pleafure  or 
pain.  Thefe  motions  are  then  termed  the  ideas 
of  imagination,  and  make  np  all  the  fcenery  and 
tranfadtions  of  our  dreams.  Thus  when  any  pairg- 
ful  or  pleafurable  fenfations  poflefs  us,  as  of  love, 
anger,  fear;  whether  in  our  deep  or  waking 
hours,  the  ideas,  that  have  be,en  formerly  excited 
by  the  objects  of  thefe  fenfations,  now  vividly  re- 
cur before  us  by  their  connexion  with  thefe  fen- 
fations themfelves.  So  the  fair  finding  virgin, 
that  excited  your  love  by  her  prefence,  whenever 
that  fenfation  recurs,  rifes  before  you  in  imagi- 
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nation  ; and  that  with  all  the  pleating  circum- 
dances,  that  had  before  engaged  your  attention. 
And  in  fleep,  when  you  dream  under  the  influ- 
ence of  fear,  all  the  robbers,  fires,  and  precipices, 
that  you  formerly  have  feen  or  heard  of,  arife  be- 
fore you  with  terrible  vivacity.  All  thefe  fenf ual 
motions,  like  the  mufcular  ones  above  mention- 
ed, are  performed  with  ftrength  and  velocity  in 
proportion  to  the  energy  of  the  fenfation  of  plea- 
fure  or  pain,  which  excites  them,  and  the  quan- 
tity of  fenforial  power. 

II.  1.  Many  of  thefe  mufcular  motions  above 
deferibed,  that  are  moft  frequently  excited  by  our 
fenfations,  are  neverthelefs  occafionally  caufable 
by  volition ; for  we  can  fmile  or  frown  fponta- 
neoufly,  can  make  water  before  the  quantity  or 
acrimony  of  the  urine  produces  a -difagreeable 
fenfation,  and  can  voluntarily  mafticate  a nau- 
feous  drug,  or  fwallow  a bitter  draught,  though 
our  fenfation  would  flrongly  diffuade  us. 

2.  In  like  manner  the  fenlual  motions,  or  ideas, 
that  are  moft  frequently  excited  by  our  fenfa- 
tions, are  neverthelefs  occafionally  caulable  by 
volition,  as  we  can  fpontan'eoufly  call  up  our 
lad  night’s  dream  before  us,  tracing  it  indudri- 
oufly  ftep  by  dep  through  all  its  variety  of  feenery 
and  tranfadtion  ; or  can  voluntarily  examine  or 
repeat  the  ideas,  that  have  been  excited  by  o.ur 
difgufl  or  admiration. 

III.  ].  Innumerable  trains  or  tribes  of  motions 
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are  affociated  with  thefe  feriiitive  mufcular  mo- 
tions above  mentioned  ; as  when  a drop  of  water 
falling  into  the  wind-pipe  difagreeably  affedls  the 
air-veffels  of  the  lungs,  they  are  excited  into  vio- 
lent adlion ; and  with  thefe  fenfitive  motions  are 
aflociated  the  adtions  of  the  pedloral  and  inter- 
coflal  mufcles,  and  the  diaphragm ; till  by  their 
united  and  repeated  fucceffions  the  drop  is  re- 
turned through  the  larinx.  The  fame  occurs 
when  any  thing  difagreeably  affedls  the  noftrils, 
or  the  ftornach,  or  the  uterus  ; variety  of  mufcles 
are  excited  by  aflociation  into  forcible  adlion,  not 
to  be  flip  pretied  by  the  utmoft  efforts  of  the  will ; 
as  in  fneezing,  vomiting,  and  parturition. 

2.  In  like  manner- with  thefe  fenfitive  fenfual 
motions,  or  ideas  of  imagination,  are  affociated 
many  other  trains  or  tribes  of  ideas,  which  by 
fome  writers  of  metaphysics  have  been  clafled 
under  the  terms  of  refemblance,  caufation,  and 
contiguity ; and  will  be  more  fully  treated  of 
hereafter. 
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SECT.  IX. 

OP  VOLUNTARY  MOTIONS. 

* 

I.  I.  Voluntary  mufcular  motions  are  originally  excited  by  ir- 
ritations. 2.  And  voluntary  ideas.  Of  reafon.  II.  i.  Vo- 
luntary mufcular  motions  are.  occcfionally  caufcible  by  fenfa- 
tions.  2.  And  voluntary  ideas . III.  i.  Voluntary  mufcu- 
lar motions  are  occafionally  obedient  to  irritations.  2.  And 
\ voluntary  ideas.  IV.  I . Voluntary  mufcular  motions  are 
ajjociated  with  other  mufcular  motions,  a.  And  voluntary 
ideas „ 

When  pleafure  or  pain  affect  t|ie  animal  fyf- 
tem,  many  of  its  motions  both  mufcular  and 
l'enfual  are  brought  into  aftion  ; as  was  fhewn  in 
the  preceding  fedtion,  and  were  called  fenlitive 
motions.  The  general  tendency  of  thefe  motions 
is  to  arreft  and  to  poffefs  the  pleafure,  or  to  dif- 
lodge  or  avoid  the  pain  : but  if  this  cannot  imme- 
diately be  accomplifhed,  defire  or  averfion  is 
produced,  and  the  motions  in  confequence  of  this 
new  faculty  of  the  fenforium  are  called  volun- 
tary. 

I.  1 . Thofe  mufcles  of  the  body  that  are  at- 
tached to  bones,  have  in  general  their  principal 
connexions  with  volition,  as  I move  my  pen  or 
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raife  ray  body.  Thefe  motions  were  originally 
excited  by  irritation,  as  was  explained  in  the 
lection  on  that  fubjedl,  afterwards  the  fenfations 
of  pleafure  or  pain,  that  accompanied  the  mo- 
tions' thus  excited,  induced  a repetition  of  them ; 
and  at  length  many  of  them  were  voluntarily  prac- 
tifed  in  fucceffion  or  in  combination  for  the  com- 
mon purpofes  of  life,  as  in  learning  to  walk,  or  to 
fpeak  ; and  are  performed  with  ftrengtli  and  ve- 
locity in  proportion  to  the  energy  of  the  volition, 
that  excites  them,  and  the  quantity  of  fenforial 
power. 

2.  Another  great  clafs  of  voluntary  motions 
conlifts  of  the  ideas  of  recolledtion.  We  will 
to  repeat  a certain  train  of  ideas,  as  of  the  alpha- 
bet backwards  ; and  if  any  ideas  that  do  not  be- 
long to  this  intended  train,  intrude  them felves  by 
other  connexions,  we  will  to  rejedt  them,  and 
voluntarily  periift  in  tlie  determined  train.  So 
at  my  approach  to  a houfe  which  I have  but  once 
vifited,  and  that  at  the  diftance  of  many  months, 
I will  to  recolledt  the  names  of  the  numerous  fa- 
mily I expedt  to  fee  there,  and  I do  recolledl 
them.  1 * 

On  this  voluntary  recolledtion  of  ideas  our  fa- 
culty of  reafon  depends,  as  it  enables  us  to  acquire 
an  idea  of  the  diffimilitude  of  any  two  ideas. 
1 hus  if  you  voluntarily  produce  the  idea  of  a 
right-angled  triangle,  and  then  of  a fquare  ; and 
after  having  excited  thefe  ideas  repeatedly,  you 
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excite  the  idea  of  their  difference,  which  is  that 
of  another  right-angled  triangle  inverted  over  the 
former;  you  are  faid  to  reafon  upon  this  fubject, 
or  to  compare  your  ideas. 

Thefe  ideas  of  recollection,  like  the  mufcular 
motions  above  mentioned,  were  originally  excited 
by  the  irritation  of  external  bodies,  and  were 
termed  ideas  of  perception : afterwards  the  plea- 
fure  or  pain,  that  accompanied  thefe  motions,  in- 
duced a repetition  of  them  in  the  abfence  of  the 
external  body,  by  which  they  were  firft  excited; 
and  then  they  were  termed  ideas  of  imagination. 
At  length  they  become  voluntarily  prabtifed  in 
fucceflion  or  in  combination  for  the  common  pur- 
pofes  of  life;  as  when  we  make  ourfelves  mat- 
ters of  the  hiftory  of  mankind,  or  of  the  fciences 
they  have  inveftigated ; and  are  then  called  ideas 
of  recollection  ; and  are  performed  with  Ilrength 
and  velocity  in  proportion  to  the  energy  of  the 
volition  that  excites  them,  and  the  quantity  of 
fenforial  power. 

II.  1 . The  mufcular  motions  above  defcribedr 
that  are  moll  frequently  obedient  to  the  will,  are 
neverthelefs  occafionally  caufable  by  painful  or 
pleafurable  fenfation,  as  in  the  darting  from  fear, 
and  the  contraction  of  the  calf  ol  the  leg  in  the 
cramp. 

2.  In  like  manner  the  fenfual  ^notions,  or  ideas, 
that  are  mod  frequently  conneblcd  with  volition, 

are  neverthelefs  occafionally  caufable  by  painful 
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or  pleafurable  fenfation.  As  the  hiftories  of  men, 
or  the  description  of  places,  which  we  have  vo- 
luntarily taken  pains  to  remember,  fometimes  oc- 
cur to  us  in  our  dreams.  / 

HI.  1.  The  mufcular  motions  that  are  gene- 
rally fubfervient  to  volition,  are  alfo  occasionally 
caufable  by  irritation,  as  in  Stretching  the  limbs 
after  fleep,  and  yawning.  In  this  manner  a con- 
traction of  the  arm  is  produced  by  paffing  the 
eledtric  fluid  from  the  Leyden  phial  along  its 
mufcles ; and  that  even  though  the  limb  is  para- 
lytic. The  Sudden  motion  of  the  arm  produces 
a diSagreeable  fenfation  in  the  joint,  but  the 
mufcles  Seem  to  be  brought  into  adlion  limply  by 
irritation. 

2.  The  ideas,  that  are  generally  fubfervient  to 
the  will,  are  in  like  manner  occasionally  excited 
by  irritation  ; as  when  we  view  again  an  objedl, 
we  have  before  well  Studied,  and  often  recol- 
ledled. 

IV.  1.  Innumerable  trains  or  tribes  of  motions 
are  affociated  with  thefe  voluntary  mufcular  mo- 
tions above  mentioned;  as  when  I will  to  ex- 
tend my  arm  to  a diftant  objedl,  Some  other 
mufcles  are  brought  into  adlion,  and  preferve 
the  balance  of  my  body.  And  when  I with  to 
perform  any  Heady  exertion,  as  in  threading  a 
needle,  or  chopping  with  an  ax,  the  pedtoral  muf- 
fles are  at  the  fame  time  brought  into  adlion  to 

preferve 
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prefer  ye  the  trunk  of  the  body  motionlefs,  and 
we  ceafe  to  refpire  for  a time. 

2.  In  like  manner  the  voluntary  fenfual  mo- 
tions, or  ideas  of  recolledtion,  are  affociated  with 
many  other  trains  or  tribes  of  ideas.  As  when  I 
voluntarily  recolledt  a gothic  window,  that  I faw 
fome  time  ago,  the  whole  front  of  the  cathedral, 
gccurs  to  me  at  the  fame  time. 
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SECT.  X. 

I 

* ■ * * ' ' ‘ i 

OF  ASSOCIATE  MOTIONS* 

I.  I.  Many  mufcular  motions  excited  by  invitations  in  trains  of 
tribes  become  ajjocidted.  2.  And  many  ideas.  II.  I.  Many 
fenfitwe  muscular  motions  become  ajjociated.  2.  And  many 
fenjitive  ideas.  III.  I.  Many  voluntary  mufcular  motions 
become  ajjociated.  2.  And  then  become  obedient  to  fenfation  or 
irritation.  3.  And  many  voluntary  ideas  become  ajjociated . 

All  the  fibrous  motions,  whether  mufcular  or 
fenfual,  which  are  frequently  brought  into  action 
together,  either  in  combined  tribes,  or  in  fucceffive 
trains,  become  fo  connected  by  habit,  that  when 
one  of  them  is  reproduced  the  others  have  a ten- 
dency to  fucceed  or  accompany  it. 

I.  1.  Many  of  our  mufcular  motions  were  ori- 
ginally excited  in  fucceffive  trains,  as  the  contrac- 
tions of  the  auricles  and  of  the  Ventricles  of  the 
heart ; and  others  in  combined  tribes,  as  the  va- 
rious divifions  of  the  mufcles  which  compofe  the 
calf  of  the  leg,  which  were  originally  irritated 
into  fynchronous  action  by  the  tsedium  or  irk- 
fomenefs  of  a continued  pofiure.  By  frequent 
repetitions  thefe  motions  acquire  affociations, 

which 
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which  continue  during  our  lives,  and  even  after 
the  deftrubtion  of  the  greateft  part  of  the  fenfo- 
rium  ; for  the  heart  of  a viper  or  frog  will  con- 
tinue to  pulfate  long  after  it  is  taken  from  the 
body ; and  when  it  has  entirely  ceafed  to  move, 
if  any  part  of  it  is  goaded  with  a pin,  the  whole 
heart  will  again  renew  its  pulfations.  This  kind 
of  connexion  we  fhall  term  irritative  affociation, 
to  diftinguifh  it  from  fenlitive  and  voluntary  af- 
fociations. 

2.  In  like  manner  many  of  our  ideas  are  ori- 
ginally excited  in  tribes;  as  all  the  objects  of 
light,  after  we  become  fo  well  acquainted  with 
the  laws  of  vifion,  as  to  diftinguifh  figure  and 
diflance  as  well  as  colour ; or  in  trains,  as  while 
we  pafs  along  the  objects  that  furround  us.  The 
tribes  thus  received  by  irritation  become  aflbciated 
by  habit,  and  have  been  termed  complex  ideas  by 
the  writers  of  metaphyfics,  as  this  book,  or  that 
orange.  The  trains  have  received  no  particular 
name,  but  thefc  are  alike  affociations  of  ideas, 
and  frequently  continue  during  our  lives.  So 
the  tafte  of  a' pine- apple,  though  we  eat  it  blind- 
fold, recalls  the  colour  and  fhape  of  it ; and  we 
can  fcarcely  think  on  folidity  without  figuie. 

II.  1.  By  the  various  efforts  of  our  fenfations  to 
acquire  or  avoid  their  objects,  many  mufcles  are 
daily  brought  into  fucceftive  or  fynchronous  ac- 
tions; thefe  become  aflbciated  by  habit,  and  are 
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then  excited  together  with  great  facility,  and  in 
many  inftances  gain  indiffoluble  connexions. 
So  the  play  of  puppies  and  kittens  is  a reprefen- 
tation  of  their  mode  of  fighting  or  of  taking  their 
prey;  and  the  motions  of  the  mufcles  neceffary 
for  thofe  purpofes  become  afifociated  by  habit,  and 
gain  a great  adroitnefs  of  adlion  by  thefe  early 
repetitions:  fo  the  motions  of  the  abdominal 
mufcles,  which  were  originally  brought  into  con- 
current adtion  with  the  protrufive  motion  of  the 
redtum  or  bladder  by  fenfation,  become  fo  con- 
joined with  them  by  habit,  that  they  not  only 
eafily  obey  thefe  fenfations  occafioned  by  the 
fiimulus  of  the  excrement  and  urine,  but  are 
brought  into  violent  and  unreftrainable  adtion  in 
the  firangury  and  tenefmus.  This  kind  of  con  - 
nexion we  fhall  term  fenfitive  affoc.iation. 

(1.  So  many  of  our  ideas,  that  have  been  excit- 
ed together  or  in  fucceflion  by  our  fenfations, 
gain  fynchronous  or  fucceffive  affectations,  that 
are  fometimes  indiffoluble  but  with  life;;  Hence 
the  idea  of  an  inhuman  or  difhonourable  addon 
perpetually  calls  up  before  us  the  idea  of  the 
wretch,  that  was  guilty  of  it.  And  hence  thofe 
unconquerable  antipathies  are  formed,  which 
lome  people  have  to  the  fight  of  peculiar  kinds 
of  food,  of  which  in  their  infancy  they  have  eaten 
to  excefs  or  by  conftraint. 

III.  1.  In  learning  any  mechanic  art,  as  mufic, 
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dancing,  or  the  ufe  of  the  fword,  we  teach  many 
of  our  mufcles  to  adt  together  or  in  fucceffion  by 
repeated  voluntary  efforts ; which  by  habit  be- 
come formed  into  tribes  of  trains  of  affbciation, 
and  ferve  all  our  purpofes  with  great  facility,  and 
in  fome  inflances  acquire  an  indiffoluble  union. 
Thefe  motions  are  gradually  formed  into  a habit 
of  acting  together  by  a multitude  of  repetitions, 
whiltt  they  are  yet  feparately  caufable  by  the 
will,  as  is  evident  from  the  long  time  that  is  taken 
up  by  children  in  learning  to  walk  and  to  fpeak ; 
and  is  experienced  by  every  one,  when  he  jfxrffc 
attempts  to  fkate  upon  the  ice  or  to  fwim  : thefe 
We  fhall  term  voluntary  affociations. 

2.  All  thefe  rnufcular  movements,  when  they 
are  thus  afiociated  into  tribes  or  trains,  become 
afterwards  not  only  obedient  to  volition,  but  to 
the-  fenfations  and  irritations;  and  the  fame 
movement  compofes  a part  of  many  different 
tribes  or  trains  of  motion.  Thus  a fingle  mufcle, 
when  it  adts  in  confort  with  its  neighbours  on 
one  fide,  affifts  to  move  the  limb  in  one  direction ; 
and  in  another,  when  it  adts  with  thofe  in  its 
neighbourhood  011  the  other  tide;  and  in  otner 
direct  ions,  when  it  adts  feparately  or  jointly  with, 
thofe  that  lie  immediately  under  or  above  it; 
and  all  thefe  with  equal  facility  after  their  affo- 
ciations have  been  well  eftablifhed. 

The  facility,  with  which  each  mufcle  changes 
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from  one  afibciated  tribe  to  another,  and  that  ei- 
ther backwards  or  forwards,  is  well  obfervable  in 
the  mufcles  of  the  arm  in  moving  the  windlafs  of 
an  air-pump ; and  the  flownefs  of  thofe  mufcular 
movements,  that  have  not  been  afibciated  by  ha- 
bit, may  be  experienced  by  any  one,  who  fhall 
attempt  to  faw  the  air  quick  perpendicularly  with 
one  handj  and  horizontally  with  the  other  at  the 
fame  time* 

3.  In  learning  every  kind  of  feiehee  we  volun- 
tarily afiociate  many  tribes  and  trains  of  ideas, 
which  afterwards  are  ready  for  all  the  pnrpofes 
either  of  volition,  fell  fat  ion,  or  irritation;  and  in 
Fome  inftances  acquire  indiflbluble  habits  of  act- 
ing together,  fo  as  to  afFedt  our  reafoning,  and 
influence  our  actions.  Hence  the  neceffity  of  a 
good  education. 

Tliefe  afiociate  idea's  are  gradually  formed  Into 
habits  of  adding  together  by  frequent  repetition, 
while  they  are  yet  feparately  obedient  to  the  Will; 
as  is  evident  from  the  difficulty  We  experience  in 
gaining  fo  exadt  an  idea  of  the  froht  of  St.  Paul's 
church,  as  to  be  able  to  delineate  it  with  accuracy, 
or  in  recollecting  a poem  of  a few  pages; 

And  thefe  ideas,  thus  afibciated  into  tribes,  not 
tmly  make  up  the  parts  of  the  trains  of  volition, 
fenfation,  and  irritation;  but  the  fame  idea  com- 
pofes  a part  of  many  different  tribes  and  trains  of 
ideas.  So  the  fimple  idea  of  whitenefs  compofes 
apart  of  the  complex  idea  of  l'novv,  milk,  ivory; 
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and  the  complex  idea  of  the  letter  A compofes  a 
part  of  the  feveral  affociated  trains  of  ideas  that 
make  up  the  varietyof  words,  into  which  this  letter 
enters. 

I he  numerous  trains  of  thefe  affociated  ideas 
are  divided  by  Mr.  Hume  into  three  claffes,  which 
he  has  termed  contiguity,  caufation,  and  refem- 
blance. . Nor  fhoula  we  wonder  to  find  them 
thus  connected  together,  fince  it  is  the  bufinefs. 
of  our  lives  to  difpofe  them  into  thefe  three 
claffes;  and  we  become  valuable  to  ourfelves  and 
our  friends,  as  we  fucceed  in  it.  Thofe  who  have 
combined  an  extenfive  dafs  of  ideas  by  the  con- 
tiguity of  time  or  place,  are  men  learned  in  the 
hiftory  of  mankind,  and  of  the  fciences  they  have 
cultivated.  Thofe  who  have  connected  a great 
clafs  of  ideas  of  refemblances,  poffefs  the  fource 
of  the  ornaments  of  poetry  and  oratory,  and  of  all 
rational  analogy.  While  thofe  who  have  con- 
nected great  claffes  of  ideas  of  caufation,  are  fur- 
nifhed  with  the  powers  of  producing  effects. 
Thefe  are  the  men  of  active  wifdom,  who  lead 
armies  to  victory,  and  kingdoms  to  profperity ; 
or  difeover  and  improve  the  fciences,  which 

meliorate  and  adorn  the  condition  of  humanity. 

* » 
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SECT.  XI.  - 

ADDITIONAL  OBSERVATIONS  ONTHE  SENSORIAL 

POWERS. 

I.  Stimulation  is  of  various  kinds , adapted  to  the  organs  of 
fenfe , lo  the  mufcles,  to  hollow  membranes , glands. 

Some  objefts  irritate  our  fenfe  s by  repeated  impulfes.  li.  1. 
Senfaiion  and  volition  frequently  affett  the  1 whole  fenforium. 
2.  Emotions,  paffons,  appetites,  f Origin  of  define  and 
averfon.  Criterion  of  voluntary  actions,  difference  of  brutes 

and  men.  4.  Senjibility  and  voluntarily.  III.  Affociatioris 
formed  before  nativity , irritative  motions  mijlaken  for  afj'o- 
dated  ones,  •' 


Irritation . 

I.  The  various  organs  of  fenfe  require  various 
kinds  of  ftimulation  to  excite  them  into  adlioir; 
the  particles  of  light  penetrate  the  cornea  and 
humours  of  the  eye,  ancl  then  irritate  the  naked 
retina;  lapid  particles,  diffolved  or  diffufed  in 
water  or  faliva,  and  odorous  ones,  mixed  or  com- 
bined with  the  air,  irritate  the  extremities  of  the 
nerves  of  tafte  and  fmell;  which  either  penctratd, 
or  are  expanded  on  the  membranes  of  the  tongue 
and  noftrils;  the  auditory  nerves  are  ftimulated 
by  the  vibrations  of  the  atm ofp herd  communicated 
by  means  ot  the  tympanum  and  of  the  fluid, 
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whether  of  air  or  of  water,  behind  it;  and  the 
nerves  of  touch  by  the  hardnefs  of  furrounding 
bodies,  though  the  cuticle  is  interpofed  between 
tliefe  bodies  and  the  medulla  of  the  nerve. 

As  the  nerves  of  the  fenfes  have  each  their  ap- 
propriated objects,  which  Simulate  them  into  ac- 
tivity; fo  the  mufcular  fibres,  which  are  the  ter- 
minations of  other  fets  of  nerves,  have  their 
peculiar  objects,  which  excite  them  into  action; 
the  longitudinal  mufcles  are  ftimulatcd  into  con- 
tradlion  by  extenfion,  whence  the  firetching  or 
pandiculation  after  a long  continued  pofture, 
during  which  they  have  been  kept  in  a fiate  of 
extenfion;  and  the  hollow  mufcles  are  excited 
into  adtioir  by  difiention,  as  thole  of  the  re£lum 
and  bladder  are  induced  to  protrude  their  con- 
tents from  their  fenfe  of  the  difiention  rather  than 
of  the  acrimony  of  thole  contents. 

There  are  other  objebts  adapted  to  fiimulatc  the 
nerves,  which  terminate  in  variety  of  membranes, 
and  thole  efpecially  which  form  the  terminations 
of  canals;  thus  the  preparations  of  mercury  par- 
ticularly affect  the  falivary  glands,  ipecacuanha 
the  fiomach,  aloe  the  fphimfier  of  the  anus,  can- 
tharides  that  of  the  bladder,  and  laftly  every  gland 
of  the  body  appears  to  be  indued  with  a kind  of 
tafie,  by  which  it  feletfis  or  forms  each  its  pecu- 
liar fluid  from  the  blood ; and  by  which  it  is 
irritated  into  a&ivity. 
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JVTany  of  thefe  external  properties  of  bodies, 
which  ftimulate  our  organs  of  fenfe,  do  not  fcem 
to  effeCt  this  by  a tingle  impulfe,  but  by  repeated 
impulfes ; as  the  nerve  of  the  ear  is  probably  not 
excitable  by  a tingle  vibration  of  air,  nor  the 
optic  nerve  by  a tingle  particle  of  light;  which 
circumftance  produces  fome  analogy  between  thofe 
two  fenfes,  at  the  fame  time  the  folidity  of  bodies 
is  perceived  by  a tingle  application  of  a folid 
body  to  the  nerves  of  touch,  and  that  even  through 
the  cuticle;  and  we  are  probably  pofteffed  of  a 
peculiar  fenfe  to  diftinguifh  the  nice  degrees  of 
heat  and  cold. 

The  fenfes  of  touch  and  of  hearing  acquaint  us 
with  the  mechanical  impaCt  and  vibration  of  bo- 
dies, thofe  of  fmell  and  tafte  feem  to  acquaint  us 
with  fome  of  their  chemical  properties,  while  the 
fenfes  of  vifion  and  of  heat  acquaint  us  with  the 
exiftence  of  their  peculiar  fluids. 


Senfation  and  Volition. 

II.  Many  motions  are  produced  by  pleafure  or 
pain,  and  that  even  in  contradiction  to  the  power 
of  volition,  as  in  laughing,  or  in  the  ftrangury; 
but  as  no  name  has  been  given  to  pleafure  or  pain, 
at  the  time  it  is  exerted  fo  as  to  caufe  fibrous 
motions,  we  have  ufed  the  term  fenfation  for  this 
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purpofc ; and  mean  it  to  bear  the  fame  analogy 
to  pleafnre  and  pain,  that  the  word  volition  does 
to  delire  and  averfion. 

1 . It  was  mentioned  in  the  fifth  Section,  that, 
what  we  have  termed  fenfation  is  a motion  of  the 
central  parts,  or  of  the  whole  fenforium,  beginning 
at  fpme  of  the  extremities  of  it.  This  appears 
firft,  becaule  our  pains  and  pleafures  are  always 
caufcd  by  our  ideas  or  mufcnlar  motions,  which 
are  the  motions  of  the  extremities  of  the  fenfo- 
rium. And,  fccondly,  becaufe  the  fenfation  of 
pleafure  or  pain  frequently  continues  fome  time 
after  the  ideas  or  mufcular  motions  which  excited 
it  have  ceafed:  for  we  often  feel  a glow  of  plea- 
litre  from  an  agreeable  reverie,  for  many  minutes 
after  the  ideas,  that  were  the  fubject  of  it,  have 
elcaped  our  memory;  and  frequently  experience, 
a dejection  of  fpirits.  without  being  able  to  affign 
the  caufe  of  it  but  by  much  recollection. 

When  the  fenforial  faculty' of  defire  or  averfion 
is  excited  fo  as  to  caufe  fibrous  motions,  it  is 
termed  volition;  which  is  faid  in  Sedt.  V.  to  be 
a motion  of  the  central  parts,  or  of  the  whole 
fenforium,  terminating  in  fome  of  the  extremities 
of  it.  This  appears,  firft,  becaufe  our  defires  and 
averfions  always  terminate  in  recollecting  and 
comparing  our  ideas,  or  in  exerting  our  mufcles; 
which  are  the  motions  of  the  extremities  of  the 
fenforium.  And,  lecondly,  becaufe  defire  or 

averfion 


9 


ACTIONS. 


Sect.  XI.  2.  1. 


7i 


averfion  begins,  and  frequently  continues  for  a 
time  in  the  central  parts  of  the  fenforium,  before  x 
it  is  peculiarly  exerted  at  the  extremities  of  it; 
for  we  fometimes  feel  deftre  or  averfion  without 
immediately  knowing  their  objedts,  and  in  confe- 
qucnce  without  immediately  exerting  any  of  our 
mufcular  or  fenfual  motions  to  attain  them ; as 
in  the  beginning  of  the  paffion  of  love,  and  per- 
haps of  hunger,  or  in  the  ennui  of  indolent  peo- 
ple. 

Though  fenfation  and  volition  begin  or  termi- 
nate at  the  extremities  or  central  parts  of  the 
fenforium,  yet  the  whole  of  it  is  frequently  in- 
fluenced by  the  exertion  of  thefe  faculties,  as  ap- 
pears from  their  effects  on  the  external  habit : for 
the  whole  fkin  is  reddened  by  fhame,  and  an  uni- 
verfal  trembling  is  produced  by  fear  : and  every 
mufcle  of  the  body  is  agitated  in  angry  people  by 
the  defire  of  revenge. 

There  is  another  very  curious  circum  fiance, 
which  fhe'ws  that  fenfation  and  volition  are 
movements  of  the  fenforium  in  contrary  direc- 
tions ; that  is,  that  volition  begins  at  the  central 
parts  of  it,  and  proceeds  to  the  extremities ; and 
that  fenfation  begins  at  the  extremities,  and  pro- 
ceeds to  the  central  parts  ; I mean  that  thefe  two 
fenforial  faculties  cannot  be  Arongly  exerted  at 
the  tame  time;  for  when  we  exert  our  volition 
ftrongly,  we  do  not  attend  to  plcafure  or  pain  ; 
and  convert ely,  when  we  are  ftrongly  aftedted 
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with  the  fenfation  of  pleafure  or  pain,  we  ufe  no 
volition.  As  will  be  further  explained  in  Sec- 
tion XVIII.  on  fleep,  and  Se&ion  XXXIV.  01; 
volition. 

tl.  All  our  emotions  and  pafiions  feem  to  arife 
out  of  the  exertions  of  thefe  two  faculties  of  the 
animal  feniorium.  Pride,  hope,  joy,  are  the 
names  of  particular  pleafures:  fhame,  defpair, 
foiTow,  are  the  names  of  peculiar  pains ; and  love, 
ambition,  avarice,  of  particular  defires:  hatred, 
difguft,  fear,  anxiety,  of  particular  aver fi on*. 
Whilll  the  paffion  of  anger  includes  the  paiij 
from  a recent  injury, -and  the  averfion  to  the  ad- 
verfary  that  occafioned  it.  And  companion  is 
the  pain  we  experience  at  the  fight  of  mifery, 
and  the  defire  of  relieving  it. 

There  is  another  tribe  of  defires,  which  are 
commonly  termed  appetites,  and  are  the  immedi- 
ate confequences  of  the  abfence  of  fome  irritative 
motions.  Thofe,  which  arife  from  defedt  of  in- 
ternal irritations,  have  proper  names  conferred 
upon  them,  as  hunger,  thirft,  luit,  and  the  defire 
of  air,  when  our  refpiration  is  impaired  by  noxi- 
ous vapours ; and  of  warmth,  when  we  are  ex- 
pofed  to  too  great  a degree  of  cold.  But  thofe, 
whofe  ftimuli  are  external  to  the  body,  are  named 
from  the  objects,  which  are  by  nature  confiitutcd 
to  excite  them  ; thefe  defires  originate  from  our 
p^fi  experience  of  the  plcqfurable  fenfetions  they 
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occafion,  as  the  fmell  of  a hyacinth,  or  the  tafte 
of  a pine-apple. 

Whence  it  appears,  that  oar  pleafares  and 
pains  are  at  leaft  as  various  and  as  numerous  as 
our  irritations ; and  that  our  defires  and  averfions 
mull  be  as  numerous  as  our  pleafures  and  pains. 
And  that  as  fenfation  is  here  ufed  as  a general 
term  for  our  numerous  pleafures  and  pains,  when 
they  produce  the  contractions  of  our  fibres ; fo 
volition  is  the  general  name  for  our  defires  and 
averfions,  when  they  produce  fibrous  contrac- 
tions. Thus  when  a motion  of  the  central  parts, 
or  of  the  whole  fenforium,  terminates  in  the  ex-, 
ertion  of  our  mufcles,  it  is  generally  called  a?o- 
luntary  action ; when  it  terminates  in  the  exer- 
tion of  our  ideas,  it  is  termed  recollection,  rea- 
soning, determining. 

3.  As  the  fenfations  of  pleafure  and  pain  are 
originally  introduced  by  the  irritations  of  exter- 
nal objects  : fo  our  defires  and  averfions  are  ori- 
ginally introduced  by  thofe  fenfations  ; for  when 
the  objects  ot  our  pleafures  or  pains  are  at  a dis- 
tance, and  we  cannot  inftantaneoufly  poflefs  the 
pne,  or  avoid  the  other,  then  defire  or  averfion  is 
produced,  and  a voluntary  exertion  of  our  ideas 
pr  mufcles  fucceeds. 

-The  pain  of  hunger  excites  you  to  look  out  for 
food,  the  tree,  that  fhades  you,  prefents  its  odori- 
ferous fruit  before  your  eyes,  you  approach,  pluck,, 
and  eat, 
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The  various  movements  of  walking  to  the  tree, 
gathering  the  fruit,  and  mafticating  it,  are  aflo- 
ciated  motions  introduced  by  their  connexion 
with  fenfation ; but  if  from  the  uncommon 
height  of  the  tree,  the  fruit  be  inacceflible,  and 
you  are  prevented  from  quickly  poffefling  the 
intended  pleafure,  delire  is  produced.  The  con- 
fequence  of  this  delire  is,  RrR,  a deliberation 
about  the  means  to  gain  the  object  of  pleafure  . 
in  proccfs  of  time,  as  it  cannot  be  procured  im- 
mediately ; and,  fecondly,  the  mufcular  action 
neceffary  for  this  purpofe. 

You  voluntarily  call  up  all  your  ideas  of  can- 
fation,  that  are  related  to  the  effedt  you  defire,  and 
voluntarily  examine  and  compare  them,  and  at 
length  determine  whether  to  afeend  the  tree,  or 
to  gather  Rones  from  the  neighbouring  brook,  is 
eafier  to  pradtife,  or  more  promifmg  of  fuccefs ; 
and,  finally,  you  gather  the  Rones,  and  repeatedly 
Ring  them  to  diRodge  the  fruit. 

Hence  then  we  gain  a criterion  to  diRinguilh 
voluntary  adts  or  thoughts  from  thole  cauled  b\ 
fenfation.  As  the  former  are  always  employed 
about  the  means  to  acquire  pleafurable  objects,  or 
the  means  to  avoid  painful  ones  ; while  the  latter 
arc  employed  in  the  poflellion  ol  thole,  which 

arc  already  in  our  power. 

Herlce  the  activity  of  this  power  of  volition 
produces  the  great  difference  between  the  human 

and  the  brute  creation.  The  ideas  and  the  ac- 
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tions  of  brutes  are  aim  oft  perpetually  employed 
about  their  prefent  pleafures,  or  their  prefent 
pains  ; and,  except  in  the  few  inftances  which  are 
mentioned  in  Se&ion  XVI.  on  inftincft,  they  fel- 
dom  bufy  themfelves  about  the  means  of  procuring 
future  blil's,  or  of  avoiding  future  mifery;  fo  that 
the  acquiring  of  languages,  the  making  of  tools, 
and  labouring  for  money,  which  are  all  only  the 
means  to  procure  plcalures  ; and  the  praying  to 
the  Deity,  as  another  means  to  procure  happinefs, 
are  charadteriftic  of  human  nature. 

4.  As  there  are  many  difeafes  produced  by  the 
quantity  of  the  fenfation  of  pain  or  pleafure  being 
too  great  or  too  little ; fo  are  there  difeafes  pro- 
duced by  the  fufceptibility  of  the  conftitution  to 
motions  caufable  by  thefe  fenfations  being  too 
dull  or  too  vivid.  This,  fufceptibility  of  the  fyf- 
tem  to  fenfitive  motions  is  termed  fenfibility,  to 
diftinguiih  it  from  fenfation,  which  is  the  actual 
exiftence  or  exertion  of  pain  or  pleafure. 

Other  claffes  of  difeafes  are  owing  to  the  ex- 
ceflive  promptitude,  or  fluggifhnefs  of  the  confti- 
tution to  voluntary  exertions,  as  well  as  to  the 
quantity  of  dcfire  or  of  averfion.  This  fufcepti- 
bihtyof  the  fyftem  to  voluntary  motions  is  termed 
voluntarily,  to  diflinguifh  it  from  volition,  which 
is  the  exertion  of  defire  or  averfion*;  thefe  difeafes 
will  be  treated  of  at  length  in  the  progrcfs  of  the 
work.  * 
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Ajjociation. 

III.  1.  It  is  not  eafy  to  aflign  acaufe,  wiry  thofe 
animal  movements,  that  have  once  occurred  in 
fuccellion,  or  in  combination,  fhould  afterwards 
have  a tendency  to  fuccecd  or  accompany  each 
other.  It  is  a property  of  animation,  and  diflin- 
guifhes  this  order  of  being  from  the  other  pro- 
ductions of  nature. 

When  a child  fir  ft  wrote  the  word  man,  it  was 
diftinguifhed  in  his  mind  into  three  letters,  vand 
thofe  letters  into  many  parts  of  letters ; but  by 
repeated  ufe  the  word  man  becomes  to  his  hand 
in  writing  it,  as  to  his  organs  of  fpeech  in  pro- 
nouncing it,  but  one  movement  without  any  deli- 
beration, or  fenfation,  or  irritation,  interpofecl 
between  the  parts  of  it.  And  as  many  feparate 
motions  of  our  mufcles  thus  become  united,  and 
form,  as  it  were,  one  motion ; fo  each  feparate 
motion  before  fuch  union  may  be  conceived  to 
confifl  of  many  parts  or  fpac.es  moved  through ; 
and  perhaps  even  the  individual  fibres  of  our 
mufcles  have  thus  gradually  been  brought  to  a<ft 
in  concert,  which  habits  began  to  be  acquired  as 
early  as  the  very  formation  of  the  moving  organs, 
long  before  the  nativity  of  the  animal ; as  ex- 
plained in  the  SeCtion  XVI.  2.  on  inftindl. 

2.  There  are  many  motions  of  the  body,  be- 
longing to  the  irritative  clafs,  which  might  by  a 
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hafty  obferver  be  miitaken  for  afTociated  ones ; 
as  the  periftaltic  motion  of  the  ftomach  and  in- 
teftines,  and  the  contractions  of  the  heart  and  ar- 
teries, might  be  fuppofed  to  be  afTociated  with 
the  irritative  motions  of  their  nerves  of  fenfe, 
rather  tidin'  to  be  excited  by  the  irritation  of  their 
mufeular  fibres  by  the  diftention,  acrimony,  or 
momentum  of  the  blood.  So  the  diftention  or 
elongation  of  mufeies  by  objects  external  to  them 
irritates  them  into  contraction,  thougli  the  cuti- 
cle or  other  parts  may  intervene  between  the  fti  - 
mulating  body  and  the  contracting  mufcle.  Thus 
a horfe  voids  his  excrement  when  its  weight  or 
bulk  irritates  the  rectum  or  fphincter  ani.  Thefe 
mufcles  act  from  the  irritation  of  diftention,  when 
he  excludes  his  excrement,  but  the  mufcles  of  the 
abdomen  and  diaphragm  are  brought  into  mo- 
tion by  affociation  with  thole  of  the  fphincter  and 
rectum. 
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OF  STIMULUS,  SENSORIAL  EXERTION,  AN.  I* 
FIBROUS  CONTRACTION. 

I.  Of  fibrous  cohtra&ion.  i.  Two  particles  of  a fibre  can- 
not approach  without  the  intervention  of  fomething,  as  in 
magnetifm,  elcfiricity , elafllclty.  Spirit  of  Ilf  e is  not  cleftric 
ether.  Galvan!  s experiments.  2.  Contrafiion  of  a fibre. 

3.  Relaxation  fucceeds.  4.  Succejfivc  contrafiions,  with 
intervals,  fifuick  pulfefrom  debility,  from  paucity  of  blood. 
Weak  contrafiions  performed  in  lefs  time , and  with fhortcr 
intervals.  5.  Lafl  fituation  of  the  fibres  continues  after  con- 
trafiion. 6.  Contrafiion  greater  than  ufual  induces  pleasure 
or  pain.  7.  Mobility  of  the  fibres  uniform.  Quantity  of 
fenforial  power  fiufiuates.  Confiitutes  excitability.  II.  Of 
fenforial  exertion.  1.  Animal  motion  includes  fiimulus, 
fenforial  power , and  contrafiile  fibres.  The  fenforial  facul- 
ties afi  Jepcirately  or  conjointly.  Stimulus  of  four  kinds. 
Strength  and  weaknefs  defined.  Senforial  power  perpetually 
exhaufied  and  renewed.  Weaknefs  from  defefi  of fiimulus. 
From  defefi  of  fenforial  power , the  direfi  and  indirefi  debi- 
lity of  Dr.  Brown.  Why  we  become  warm  in  Buxton 
bath  after  a time , and  fee  well  after  a time  in  a darkifh 
room.  Fibres  may  afi  violently , or  with  their  whole  force , 
and  yet  feebly.  Great  exertion  in  inflammation  explained. 

Great  mufcular  force  of  fame  infane  people.  2.  Occafional 
accumulation  of  fenforial  power  in  mufcles  fubjefi  to  confiant 
fiimulus.  In  animals  ficeping  in  winter.  In  eggs,  feeds , 
feirrhous  tumours , tendons,  bones.  3.  Great  exertion  intro- 
duces pleafure  or  pain.  Inflammation.  Libration  of  the 
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fyjim  between  torpor  and  aEllvity . Fever-jits.  • 4.  Deflrc 
and  averfion  introduced.  Excefs  of  volition  cures  fevers.  HI. 
Of  repeated  flimulus.  I . A flimulus  repeated  too  frequently 
lofes  effect.  As  opium , wine,  grief  Hence  old  age. 
Opium  and  aloes  in  fmall  dofes.  2.  Afimulus  not  repeated 

too  frequently  does  not  lofe  effect.  Perpetual  movement  pf 
the  vital -organs.  3.  A Jlimulus  repeated  at  uniform  times 

produces  greater  eflfcEi.  Irritation  combined  with  ajfoeiation. 

4.  Afimulus  repeated frequently  and  uniformly  may  be  with - 
drawn,  and  the  action  of  the  organ  will  continue.  Hence 
the  bark  cures  agues , and  firengthens  weak  confutations, 

5.  Dfett  of  'flimulus  repeated  at  certain  intervals  caufcs 

fever-fits.  6.  Stimulus  long  applied  ceafes  to  alt  a fecond 
time.  7 . If  a flimulus  excites  fenfation  in  an  organ  not 

ufually  excited  into  fenfation , inflammation  is  produced . 
IV.  Of  ftimulus  greater  than  natural.  1.  A flimulus 
greater  than  natural  diminifhes  the  quantity  of  fen  fori  ill 
power  in  general.  2.  In  particular  organs.  3.  Induces  the 
organ  into  fpafmodic  aiiions.  4.  Induces  the  antagonifl 
fibres  into  a Elion.  5.  Induces  the  organ  into  convidflve  .or 

fixed  fpaj'ms.  6.  Produces  paralyfls  of  ’ the^prgan.  V.  Of 
flimulus  lefs  than  natural.  1.  Stimulus  IcJ's  than  natural 
occaflons  accumulation  of  fenforial  power  in  general.-  %,  In 
particular  organs,  flujhing  of  the  face  in  afrofly  moryiing. 
In  fibres  fubjeEl  to  perpetual  flimulus  only.  Quantity  of Jai- 
forial  power  inverfely  as  the  flimulus.  3.  Induces  pain. 
As  of  cold,  hunger,  head-  ach.  4.  Induces  more  feeble 
and  frequent  contraElion.  As  in  low  fevers.  JIAoich  are 
frequently  owing  to  deficiency  of  fenforial  power  rather  than 
to  deficiency  of  flimulus.  5.  Inverts  fucceffive  train { \ of 
motion.  Inverts  ideas.  6.  Induces  paralyfls  and  death. 
"VI.  Cure  of  increafed  exertion.  1.  Natural  cure  of  ex- 
hauflion  of  fenforial  power.  2.  Dccreafe  the  irritations. 

VenefeElion . Cold.  A'tjlincnce.  3.  Prevent  the  previous 

cold 
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cold  fit.  Opium.  Bark.  Warmth.  Anger.  Surprife* 

4.  Excite  fome  other  part  of  the  fyjlcm.  Opium  and  warm 
hath  relieve  pains  both  from  defect  and  fromcxcefs  ofjiimulus. 

5.  Firfl  increafe  the  fiimulus  above , and  then  decrcafe  it 
beneath  the  natural  quantity.  Vll.  Cure  of  decrea'fed  ex-' 
ertion.  I . Natural  cure  by  accumulation  of  fen  fried  power. 
Ague-fits.  Syncope . 2.  Increafe  the flmulation , by  wine , 
opium,  given  fo  as  not  to  intoxicate.  Cheerful  ideas. 
3.  Change  the  kinds  of  f imulus.  4.  Stimulate  the  affociated 
organs.  B lifers  of  ufe  in  heart-burn,  and  cold  extremities. 
5.  Decrcafe  the  fiimulation  for  a time,  cold  bath.  6.  De- 
creafe  the  fiimulation  below  natural,  and  then  increafe  it 
above  natural.  Bark  after  emetics.  Opium  after  vencfec- 
tion.  Practice  of  Sydenham  in  chlorofis.  7.  Prevent  un- 
neceffary  expenditure  of  fenforial poKJcr.  Decumbent  pofiurc, 
Jilencc,  darknefs.  Pulfe  quickened  by  rifing  out  of  bed. 

8.  Do  the  great  ef  degree  of  quiefcence  apply  the  leaf  fimu- 
lus. Otherwife  paralyfis  or  inflammation  of  the  organ  enfues. 
Gin,  wine,  blifers,  deflroy  by  too  great  fiimulation  in  fevers 
with  debility.  Intoxication  in  the  flightefl  degree  fucceeded 
by  debility.  Golden  rule  for  determining  the  befl  degree  of 
fimulus  in  low  fevers.  Another  golden  rule  for  determining 

the  quantity  offpirit  which  thofe,  who  are  debilitated  by  drinking 
it,  may  fafely  omit.  VIII.  Concluflon.  Some  ft imuli' increafe 
the  production  of  fenforial  power < 

I.  Of fibrous  contra  A ion. 

1.  Ip  two  particles  of  iron  lie  near  each  erthfc*- 
without  motion,  and  afterwards  approach  each 
other ; it  is  reafonable  to  conclude  that  forxrething 
bcfidcs  the  iron  particles  is  the  eaufe  of  their  ap- 
prbximation;  this  invisible  fomething  is  termed 

magnetifin. 
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magnetiSm.  In  the  fame  manner*  if  the  particles, 
which  cornpofe  an  animal  mufcie,  do  not  touch 
each  other  in  the  relaxed  hate  of  the  mufcie,  and 
are  brought  into  contaCt  during  the  contraction 
of  the  mufcie;  it  is  reafonable  to  conclude*  that 
fome  other  agent  is  the  caufe  of  this  new  approx- 
imation. For  nothing  can  aft,  where  it  does  not 
exijl ; for  to  aft  includes  to  exijl ; and  therefore  the 
particles  of  the  mufcular  fibre  (which  in  its  ftate 
of  relaxation  are  fuppofed  not  to  touch)  cannot 
affeCt  each  other  without  the  influence  of  fome 

i • 

intermediate  agent;  this  agent  is  here  termed  the 
Spirit  of  animation,  or  fenforial  power,  but  may 
with  equal  propriety  be  termed  the  power,  which 
caufes  contraction ; or  may  be  called  by  any  other 
name,  which  the  reader  may  choofe  to  affix  to  it. 

The  contraction  of  a mufcular  fibre  may  be 
compared  to  the  following  eleCtric  experiment, 
which  is  here  mentioned  not  as  a philofophical 
analogy,  but  as  an  illuftration  or  fimile  to  facili- 
tate the  conception  of  a difficult  fubjeCt.  Let 
twenty  very  Small  Leyden  phials  properly  coated 
be  hung  in  a row  by  fine  Silk  threads  at  a Small 
diftance  from  each  other;  let  the  internal  charge 
of  one  phial  be  pofitive,  and  of  the  other  negative 
alternately,  if  a communication  be  made  from  the 
internal  Surface  of  the  firfl  to  the  external  Surface 
of  the  laft  ip  the  row,  they  will  all  of  them  in- 
stantly approach  each  other,  and  thus  Shorten  a 
vol.  r.  G line 
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line  that  might  conned!  them  like  a mufcular  fibre. 
See  Botanic  Garden,  P.  L Canto  I.  1.  202.  note 
on  Gymnotiis. 

• The  attractions  of  eleCtricity  or  of  magnetifm 
do  not  apply  philofophieally  to  the  illuftration  of 
the  contraction  of  animal  fibres,  lince  the  force  of 
thofe  attractions  increases  in  fome  proportion  i li- 
ver fely  as  the  drftance,  but  in  mufcular  motion 
there  appears  no  difference  in  velocity  or  ftrength 
during  the  beginning  or  end  of  the  contraction, 
but  what  may  be  clearly  aferibed  to  the  varying 
mechanic  advantage  in  the  approximation  of  one 
bone  to  another.  Nor  can  mufcular  motion  be 
affimilated  with  greater  plaufibility  to  the  attrac- 
tion of  cohefion  or  elaflicity ; for  in  bending  a 
fteel  fpring,  as  a fmall  fvvord,  a lefs  force  is  re- 
quired to  bend  it  the  firft  inch  than  the  feeond ; 
and  the  feeond  than  the  third;  the  particles  of  fteel 
on  the  convex  fide  of  the  bent  fpring  endeavour- 
ing to  re  ft  ore  themfelves  more  powerfully  the 
further  they  are  drawn  from  each  other.  See  Bo- 
tanic Garden,  P.  I.  addit.  Note  XVIII. 

I am  aware  that  this  may  be  explained  another 
way,  by  fuppofing  the  elafticity  of  the  fpring  to 
depend  more  on  the  conpreflion  of  the  particles 
on  the  concave  fide  than  on  the  extenfion  of  them 
on  the  convex  fide;  and  by  fuppofing  the  elafti- 
city  of  the  claftic  gum  to  depend  more  on  the 
refiftance  to  the  lateral  compreffion  of  its  particles 

than  to  the  longitudinal  extenfion  of  them.  Ne- 
ver thelefs 
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verthelefs  in  nuifcular  contraction,  as  above  ob- 
ferved,  there  appears  no  difference  in  the  velocity 
or  force  of  it  at  its  commencement  dr  at  its  termf-' 
nation;  from  whence  we  mult  conclude  that 
animal  contraction  is  governed  by  laws  of  its  own, 
and  not  by  tliofe  of  mechanics,  chemiftry,  mag- 
netifm,  or  eleCtricity. 

On  thefe  accounts  I do  not  think  the  expert* 
ments  conclufive,  which  were  lately  published  by 
Galvani,  Volta,  and  others,  to  fhew  a fimilitude 
between  the  fpirit  of  animation,  which  contracts 
the  mufcular  fibres,  and  the  electric  fluid.  Since 
the  electric  fluid  may  a6t  only  as  a more  potent 
ftimulus  exciting  the  mufcular  fibres  into  aCtion, 
and  not  by  fupplying  them  with  a new  quantity 
of  the  fpirit  of  life.  Thus  in  a recent  hemiplegia 
I have  frequently  obferved,  when  the  patient 
yawned  and  ftretched  himlelf,  that  the  paralytic 
limbs  moved  alfo,  though  they  were  totally  dif- 
obedient  to  the  will.  And  when  he  was  electri- 
fied by  palling  fhocks  from  the  affeCted  hand  to 
the  affeCted  foot,  a motion  of  the  paralytic  limbs 
was  alfo  produced.  Now'  as  in  the  aCt  of  yawn- 
ing the  mufcles  of  the  paralytic  limbs  were  excited 
into  aCtion  by  the  ftimulus  of  the  irkfomenefs  of  a 
continued  pofturc,  and  not  by  any  additional  quan- 
tity of  the  fpirit  of  life;  fo  we  may  conclude,  that 
the  paffage  of  the  eleCtric  fluid,  which  produced 
a fimilai  effeCt,  aCted  only  as  a ftimulus,'  and  not 
by  fupplying  any  addition  of  fenforial  power. 

02 
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If  never thelefs  this  theory  ifiould  ever  become 
cftablifhed,  a ftimulus  mutt  be  called  an  eductor 
of  vital  ether;  which  ftimulus  may  confift  of  fen- 
fation  or  volition,  aS  in  the  electric  eel,  as  well  as 
in  the  appulfes  of  external  bodies  ; and  by  di  awing 
off  the  charges  of  vital  fluid  may  occalion  the  con- 
traction or  motions  of  the  mufcular  fibres,  and  or- 
gans of  fenfe. 

*2.  The  immediate  effeCt  of  the  aCtion  of  the 
fpirit  of  animation  or  fenforial  power  on  the  fi- 
brous parts  of  the  body,  whether  it  afits  in  the 
mode  of  irritation,  fenfation,  volition,  or  aflbei- 
ation,  is  a contraction  of  the  animal  fibre,  accord- 
ing to  the  fecond  law  of  animal  caufation.  SeCt. 
IV.  Thus  the  ftimulus  of  the  blood  induces  the 
contraction  of  the  heart ; the  agreeable  tafie  of  a 
firawberry  produces  the  contraction  of  the  mufeles 
of  deglutition  ; the  effort  of  the  will  contracts  the 
mufeles,  which  move  the  limbs  in  walking;  and 
by  affociation  other  mufeles  of  the  trunk  are 
brought  into  contraction  to  preferve  the  balance  of 
the  body.  The  fibrous  extremities  of  the  organs 
of  fenfe  have  been  fhewn,  by  the  ocular  fpeCtra  in 
SeCt.  III.  to  fuffer  fimilar  contraction  by  each  of 
the  above  modes  of  excitation  ; and  by  their  con- 
figurations to  conftitute  our  ideas. 

3.  After  animal  fibres  have  for  fome  time  been 
excited  into  contraction,  a relaxation  fucceeds, 
even  though  the  exciting  caufe  continues  to  aCt. 
In  rcfpcCt  tQ  the  irritative  motions  this  is  exem- 
plified 
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plified  in  the  periftaltic  contractions  of  the  bowels; 
which  ceafe  and  are  renewed  alternately,  though 
the  ftimulus  of  the  aliment  continues  to  be  uni- 
formly applied;  in  the  fenfitive  motions,  as  in 
ftrangury,  tenefmus,  and  parturition,  the  alter- 
nate contractions  and  relaxations  of  the  mufcles 
exitt,  though  the  him  ulus  is  perpetual.  In  our 
voluntary  exertions  it  is  experienced,  as  no  one 
can  hang  long  by  the  hands,  however  vehemently 
he  wills  fo  to  do ; and  in  the  aflociate  motions 
the  conftant  change  of  our  attitudes  evinces  the 
neceffity  of  relaxation  to  thofe  mufcles,  which  have 
been  long  in  aCtion. 

This  relaxation  of  a mufcle  after  its  contrac- 
tion, even  though  the  himulus  continues  to  be 
applied,  appears  to  arife  from  the  expenditure  or 
diminution  of  the  fpirit  of  animation  previoufly 
reiident  in  the  mufcle,  according  to  the  fecond 
law  of  animal  caufation  in  SeCf.  IV.  In  thofe 
conftitutions,  which  are  termed  weak,  the  fpirit 
of  animation  becomes  fooner  exhauhed,  and  tre- 
mulous motions  are  produced,  as  in  the  hands 
of  infirm  people,  when  they  lift  a cup  to  their  ' 
mouths.  This  quicker  exhauftion  of  the  foirit 
of  animation  is  probably  owing  to  a lefs  quantity 
of  it  refidmg  in  the  aCting  fibres,  which  there- 
fore more  frequently  require  a fupply  from  the 
nerves,  which  belong  to  them. 

4.  If  the  fenforial  power  continues  to  aCt, 
whether  it  adts  in  the  mode  of  irritation,  fenfa- 
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tion,  volition,  or  aflociation,  a new  contraction 
of  the  animal  fibre  fucceeds  after  a certain  inter- 
val; which  interval  is  of  fhorter  continuance  in 
weak  people  than  in  ftrong  ones.  This  is  exem- 
plified in  the  fhaking  of  the  hands  of  weak  peo- 
ple, when  they  attempt  to  write.  In  a manu- 
script epiftle  of  one  of  my  correfpondents,  which 
is  written  in  a fmall  hand,  I obferved  from  four 
to  fix  zigzags  in  the  perpendicular  ftroke  of  every 
letter,  which  fhews  that  both  the  contradtions  of 
the  fingers,  and  intervals  between  them,  muft 
have  been  performed  in  very  fliort  periods  of 
time. 

The  times  of  contraction  of  the  mufcles  of  en- 
feebled people  being  lefs,  and  the  intervals  be- 
tween thofe  contractions  being  lefs  alfo,  accounts 
for  the  quick  pulfe  in  fevers  with  debility,  and  in 
dying  animals.  The  fhortnefs  of  the  intervals 
between  one  contraction  and  another  in  weak 
conflitutions,  is  probably  owing  to  the  general 
deficiency  of  the  quantity  of  the  fpirit  of  anima- 
tion, and  that  therefore  there  is  a lefs  quantity 
of  it  to  be  received  at  each  interval  of  the  activity 
of  the  fibres.  Hence  in  repeated  motions,  as  of 
the  fingers  in  performing  on  the  harpfichord,  it 
would  at  firft  fight  appear,  that  fwiftnefs  and 
firength  were  incompatible ; neverthelcfs  the  fingle 
contraction  of  a mufcle  is  performed  with  greater 
volocity  as  well  as  with  greater  force  by  vigorous 
conflitutions,  as  in  throwing  a javelin. 

There  is  however  another  circumftance,  which 

inay 
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may  often  contribute  to  caufc  the  quicknefs  of 
the  pulfe  in  nervous  fevers,  as  in  animals  bleed- 
ing to  death  in  the  flaughter-houfe  ; which  is  the 
deficient  quantity  of  blood;  whence  the  heart  is 
but  half  diftended,  and  in  confequence  fooner 
-contracts.  See  Se6t.  XXXII.  2.  1. 

For  we  mult  not  confound  frequency  of  repe- 
tition with  quicknefs  of  motion,  or  the  number  of 
pulfations  with  the  velocity,  with  which  the 
fibres,  which  conftitute  the  coats  of  the  arteries, 
contract  themfelves.  For  where  the  frequency 
of  the  pulfations  is  but  feventy-five  in  a minute, 
as  in  health;  the  contracting  fibres,  which  con- 
stitute the  tides  of  the  arteries,  may  move  through 
a greater  fpace  in  a given  time,  than  where  the 
frequency  of  pulfation  is  one  hundred  and  fifty 
in  a minute,  as  in  fome  fevers  with  great  debi- 
lity. For  if  in  thofe  fevers  the  arteries  do  not  ex- 
pand themfelves  in  their  diaftole  to  more  than 
half  the  ufual  diameter  of  their  dialtole  in  health, 
the  fibres  which  conftitute  their  coats,  will  move 
through  a lei's  fpace  in  a minute  than  in  health, 
though  they  make  two  pulfations  for  one. 

Suppofe  the  diameter  of  the  artery  during  its 
fyftole  to  be  one  line,  and  that  the  diameter  of 
the  fame  artery  during  its  diaftole  is  in  health 
four  lines,  and  in  a fever  with  great  debility 
only  two  lines.  It  follows  that  the  arterial  fibres 
contract  in  health  from  a circle  of  twelve  lines 
in  circumference  to  a circle  of  three  lines  in  cir- 

G 4 cum  fere  rice, 
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cumferencc,  that  is  they  move  through  a fpace 
of  nine  lines  in  length.  While  the  arterial  fibres 
in  the  fever  with  debility  would  twice  contract: 
from  a circle  of  fix  lines  to  a circle  of  three  lines  ; 
tnat  is  while  they  move  through  a fpace  equal 
to  fix  lines.  Hence  though  Lhe  frequency  of  pul- 
fation  in  fever  be  greater  as  two  to  one,  yet  the 
velocity  of  contraction  in  health  is  greater  as  nine 
to  fix,  or  as  three  to  two. 

On  the  contrary  in  inflammatory  difeafes  with 
ftrength,  as  in  the  pleurify,  the  velocity  of  the  con- 
tracting fides  of  the  arteries  is  much  greater  than 
in  health  : for  if  we  fuppofe  the  number  of  pul- 
fations  in  a pleurify  to  be  half  as  much  more  than 
in  health,  that  is  as  one  hundred  and  twenty  to 
eighty,  (which  is  about  what  generally  happens 
in  inflammatory  difeafes)  and  if  the  diameter  of 
the  artery  in  diaftole  be  one  third  greater  than  in 
health,  which  I believe  is  near  the  truth,  the  re- 
fult  will  be,  that  the  velocity  of  the  contractile 
fides  of  the  arteries  will  be  in  a pleurify  as  two 
and  a half  to  one,  compared  to  the  velocity  of 
their  contraction  in  a ftate  of  health ; for  if  the 
circumference  of  the  fyfiole  of  the  artery  be  three 
lines,  and  the  diafioJe  in  health  be  twelve  lines 
in  circumference,  and  in  a pleurify  eighteen  lines; 
and  fecondly,  if  the  artery  pulfates  thrice  in  the 
difeafed  Hate  for  twice  in  the  healthy  one,  it  fol- 
lows, that  the  velocity  of  contraction  in  the  dif- 
eafed ftate  to  that  in  tire  healthy  ftate  will  be 

forty- 
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forty-five  to  eighteen,  or  as  two  and  a half  to 


one. 

From  hence  it  would  appear,  that  if  we  had  a 
criterion  to  determine  the  velocity  of  the  arterial 
contractions,  it  would  at  the  fame  time  give  us 
their  ftrength,  and  thus  be  of  more  fervice  in  dif- 
tinguifhing  difeafes,  than  the  knowledge  of  their 
frequency.  As  fuch  a criterion  cannot  be  had, 
the  frequency  of  pulfation,  the  age  of  the  patient 
being  allowed  for,  will  in  fome  meafure  affift  us 
to  diftinguifh  arterial  ftrength  from  arterial  de- 
bility, fince  in  inflammatory  difeafes  with  ftrength 
the  frequency  feldom  exceeds  one  hundred  and 
eighteen  or  one  hundred  and  twenty  pulfations  in 
a minute  ; unlefs  under  fome  peculiar  circum- 
ftance,  as  the  great  additional  ftimuli  of  wine  or 
of  external  heat. 

5.  After  a mufcle  or  organ  of  fenfe  has  been 
jexcited  into  contraction,  and  the  fenforial  power 
ceales  to  a6t,  the  laft  fituation  or  configuration  of 
it  continues ; unlefs  it  be  difturbed  by  the  adtion 
of  fome  antagonift  fibres,  or  other  extraneous 
power.  Thus  in  weak  or  languid  people,  where- 
ever  they  throw  their  limbs  on  their  bed  or  fofa, 
there  they  lie,  till  another  exertion  changes  their 
attitude;  hence  one  kind  of  ocular  fpedlra  feems 
to  be  produced  after  looking  at  bright  objects ; 
thus  when  a fire  ftick  is  whirled  round  in  the 
night,  there  appears  in  the  eye  a complete  circle 
pf  fire ; the  aCtion  or  configuration  of  one  part 

of 
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of  the  retina  not  ceafing  before  the  return  of  the 
whirling  fire. 

Thus  if  any  one  looks  at  the  fetting  fun  for  a 
fhort  time,  and  then  covers  his  clofed  eyes  with 
his  hand,  he  will  for  many  feconds  of  time  per-? 
ceive  the  image  of  the  fun  on  his  retina.  A fimi- 
lar  image  of  all  other  bodies  would'remain  fomc 
time  in  the  eye,  but  is  effaced  by  the  eternal 
change  of  the  motions  of  the  extremity  of  this 
nerve  in  our  attention  to  other  objedls.  See  Sedt. 
XVII.  1.  3.  on  Sleep.  Hence  the  dark  fpots, 
and  other  ocular  fpedtra,  are  more  frequently  at- 
tended  to,  and  remain  longer  in  the  eyes  of  weak 
people,  as  after  violent  exercife,  intoxication,  or 
want  of  fleep. 

6.  A contradlion  of  the  fibres  fomewhat  greater 
than  ufual  introduces  pleafurable  fenfation  into 
the  fyftem,  according  to  the  fourth  law  of  animal 
caufation.  Hence  the  pleafure  in  the  beginning 
of  drunkennefs  is  owing  to  the  increafed  adtion 
of  the  fyftem  from  the  ftimulus  of  vinous  fpirit  or 
of  opium.  If  the  contractions  be  ftill  greater  in 
energy  or  duration,  painful  fenfations  are  intro- 
duced, as  in  confequence  of  great  heat,  or  cauf- 
tic  applications,  or  fatigue. 

If  any  part  of  the  fyftem,  which  is  ufed  to  per- 
petual adlivity,  as  the  ftomach,  or  heart,  or  the 
fine  veflels  of  the  fkin,  adts  for  a time  with  lefs 
energy,  another  kind  of  painful  fenfation  enfues, 

which  is  called  hunger,  or  faintnefs,  or  cold. 

This 
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This  occurs  in  a lefs  degree  in  the  locomotive 
mufcles,  and  is  called  wearifomenefs.  In  the  two 
former  kinds  of  fenfation  there  is  an  expenditure 
of  fenlorial  power,  in  thefe  latter  there  is  an  ac- 
cum illation  of  it. 

7.  We  have  ufed  the  words  exertion  of  fen- 
forial  power  as  a general  term  to  exprefs  either 
irritation,  fenlation,  volition,  or  affociation  ; that 
is,  to  exprefs  the  activity  or  motion  of  the  fpirit 
of  animation,  at  the  time  it  produces  the  con- 
tractions of  the  fibrous  parts  of  the  fyftem.  It  may 
be  fuppofed  that  there  may  exift  a greater  or  lefs 
mobility  of  the  fibrous  parts  of  our  fyftem,  or  a 
propenfity  to  be  ftimulated  into  contraction  by 
the  greater  or  lefs  quantity  or  energy  of  the  fpirit 
of  animation ; and  that  hence  if  the  exertion  of 
the  fenfoi  ial  power  be  in  its  natural  ftate,  and 
the  mobility  of  the  fibres  be  increafed,  the  fame 
quantity  of  fibrous  contraction  will  be  caufed,  as 
if  the  mobility  of  the  fibres  continues  in  .its  na- 
tural fiate,  and  the  fenforial  exertion  be  increafed. 

Thus  it  may  be  conceived,  that  in  difeafes  ac- 
companied with  ftrength,  as  in  inflammatory  fe- 
vers with  arterial  ftrength,  that  the  caufe  of 
greater  fibrous  contraction  may  exift  in  the  in- 
creafed mobility  of  the  fibres,  whofe  contractions 
are  thence  both  more  forceable  and  more  fre- 
quent. And  that  in  difeafes  attended  with  debi- 
lity, as  in  nervous  fevers,  where  the  fibrous  con- 
tractions are  weaker,  and  more  frequent,  it  may 

be 
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be  conceived  that  the  caufe  confifts  in  a decreafe 
of  mobility  of  the  fibres ; and  that  thofe  weak 
conltitutions,  which  are  attended  with  cold  ex- 
tremities and  large  pupils  of  the  eyes,  may  pof- 
fefs  lets  mobility  of  the  contractile  fibres,  as  well 
as  lefs  quantity  of  exertion  of  the  fpirit  of  ani- 
mation. 

In  anfwer  to  this  mode  of  reafoning  it  may  be 
fufficient  to  obferve,  that  the  contractile  fibres 
confift  of  inert  matter,  and  when  the  fenforiai 
power  is  withdrawn,  as  in  death,  they  pofiefs  no 
power  of  motion  at  all,  but  remain  in  their  lait 
fiate,  whether  of  contraction  or  relaxation,  and 
mutt  thence  derive  the  whole  of  this  property 
from  the  fpirit  of  animation.  At  the  fame  time 
it  is  not  improbable,  that  the  moving  fibres  of 
firong  people  may  pofiefs  a capability  of  receiv- 
ing or  containing  a greater  quantity  of  the  fpirit 
of  animation  than  thofe  of  weak  people. 

In  every  contraction  of  a fibre  there  is  an  expen- 
diture of  the  fenforiai  power,  or  fpirit  of  anima- 
tion ; and  where  the  exertion  of  this  fenforiai  power 
has  been  for  fome  time  increafed,  and  the  mufcles 
or  organs  of  fenfe  have  in  eonfequence  aCted  with 
greater  energy,  its  propenfity  to  aCtivity  is  pro- 
portionally lefiened;  which  is  to  be  afcribed  to 
the  exhauftion  or  diminution  of  its  quantity.  On 
the  c otraiy,  where  there  has  been  lefs  fibrous 
contraction  than  ufual  for  a certain  time,  the  fen- 
foriai power  or  fpirit  of  animation  becomes  accu- 
mulated 
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mulated  in  the  inactive  part  of  the  fyftem.  Hence 
vigour  fucceeds  reft,  and  hence  the  propenftty  to 
adtion  of  all  our  organs  of  fenfe  and  mufcles  is 
in  a ftate  of  perpetual  fludtuation.  The  irrita- 
bility for  inftance  of  the  retina,  that  is,  its  quan- 
tity of  fenforial  power,  varies  every  moment  ac- 
cording to  the  brightness  or  obfeurity  of  the  ob- 
ject laft  beheld  compared  with  the  prefent  one. 
The  fame  occurs  to  our  fenfe  of  heat,  and  to  every 
part  of  our  fyftem,  which  is  capable  of  being  ex- 


cited into  adtion. 

When  this  variation  of  the  exertion  of  the  fen- 
forial power  becomes  much  and  permanently 
above  or  beneath  the  natural  quantity,  it  becomes 
a difeafe.  If  the  irritative  motions  be  too  great 
or  too  little,  it  fhews  that  the  ltimulus  of  exter- 
nal things  aftedts  this  fenforial  power  too  violently 
or  too  inertly.  If  the  feniitive  motions  be  too 
great  or  too  little,  the  caufe  arifes  from  the  defi- 
cient or  exuberant  quantity  of  fenfation  produced 
in  confcqucnce  of  the  motions  of  the  mufcular 
fibres  or  organs  of  fenfe;  if  the  voluntary  adtions 
are  difeafed  the  caufe  is  to  be  looked  for  in  the 
quantity  of  volition  produced  in  confequence  of 
the  defire  or  averfion  occafioned  by  the  painful  or 
pleafurable  fenfations  above  mentioned.  And  the 
difeafes  of  affociation  probably  depend  on  the 
greater  or  lets  quantity  of  the  other  three  fenfo- 
rial powers  by  which  they  were  formed. 

From  whence  it  appears  that  the  propenftty  to 
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aCtion,  whether  it  be  called  irritability,  fenfibi- 
lity,  voluntarity,  or  affociability,  is  onjy  another 
mode  of  exprefiion  for  the  quantity  of  fenforial 
power  redding  in  the  organ  to  be  excited.  And 
that  on  the  contrary  the  words  inirritability  and 
infendbility,  together  with  inaptitude  to  volun- 
tary and  affociate  motions,  are  fynonymous  with 
deficiency  of  the  quantity  of  fenforial  power,  or 
of  the  fpirit  of  animation,  redding  in  the  organs 
to  be  excited. 


II.  Of  fenforial  Exertion. 

1.  There  are  three  circumftances  to  be  attend- 
ed to  in  the  production  of  animal  motions.  id. 
The  ftimulus.  2.  The  fenforial  power.  3d.  The 
contraCtile  fibre.  1ft.  A ftimulus,  external  to  the 
organ,  originally  induces  into  aCtion  the  fenfo- 
rial faculty  termed  irritation;  this  produces  the 
contraction  of  the  fibres,  which,  if  it  be  perceived 
at  all,  introduces  pleafure  or  pain  ; which  in  their 
aCtive  date  are  termed  fenfation ; which  is  ano- 
ther fenforial  faculty,  and  occafionally  produces 
contraction  of  the  fibres;  this  pleafure  or  pain  is 
therefore  to  be  confidercd  as  another  ftimuluSj 
which  may  either  aCt  alone  or  in  conjunction  with 
the  former  faculty  of  the  fenforium  termed  irri- 
tation. This  new  ftimulus  of  pleafure  or  pain 
either  induces  into  aCtion  the  fenforial  faculty 
8 termed 
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termed  fenfation,  which  then  produces  the  con- 
traction of  the  fibres ; or  it  introduces  defire  or 
averfion,  which  excite  into  aCtion  another  fen- 
forial  faculty,  termed  volition,  and  may  therefore 
be  confidered  as  another  ftimulus,  which  either 
alone  or  in  conjunction  with  one  or  both  of  the 
two  former  faculties  of  the  fenforium  produces 
the  contraction  of  animal  fibres.  There  is  ano- 
ther fenforial  power,  that  of  affociation,  which 
perpetually,  in  conjunction  with  one  or  more  of 
the  above,  and  frequently  fingly,  produces  the 
contraction  of  animal  fibres,  and  which  is  itfelf 
excited  into  action  by  the  previous  motions  of 
contracting  fibres. 

Now  as  the  fenforial  power,  termed  irritation, 
refiding  in  any  particular? fibres,  is  excited  into 
exertion  by  the  fiimulus  of  external  bodies  acting 
on  thofe  fibres ; the  fenforial  power,  termed  fen- 
fation,  refiding  in  any  particular  fibres  is  excited 
into  exertion  by  the  ftimulus  of  pleafure  or  pain 
acting  on  thofe  fibres  ; the  fenforial  power,  termed 
volition,  refiding  in  any  particular  fibres  is  excit- 
ed into  exertion  by  the  ftimulus  of  defire  or  aver- 
fion ; and  the  fenforial  power,  termed  affociation, 
refiding  in  any  particular  fibres,  is  excited  into  ac- 
tion by  the  ftimulus  of  other  fibrous  motions, 
which  had  frequently  preceded  them.  The.  word 
ftimulus  may  therefore  be  ufed  without  impro- 
priety of  language,  for  any  of  thefe  four  caufes, 
which  excite  the  four  fenforial  powers  into  ex- 
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ertion.  For  though  the  immediate  caufe  of  vo^ 
lition.  has  generally  been  tenned  a motive ; and  that 
of  irritation  only  has  generally  obtained  the  name 
of  Jlhnulus ; yet  as  the 'immediate  caufe,  which  ex- 
cites  the  fenforial  powers  of  fenfatiori,  or  of  af- 
fociation,  into  exertion,  have  obtained  no  general 
name,  we  fhall  ufe  the  word  ftimulus  for  theni 
all. 

Hence  the  quantity  of  motion  produced  in  any 
particular  part  of  the  animal  fyftem  will  be  as  the 
quantity  of  ftimulus,  and  the  quantity  of  fenforial 
power,  or  fpirit  of  animation,  refiding  in  the  con- 
tracting fibres.  Where  both  thefe  quantities  are 
great,  Jirevgth  is  produced,  when  that  word  is  ap- 
plied to  the  motions  of  animal  bodies.  W here 
cither  of  them  is  deficient,  weahiefs  is  produced, 
as  applied  to  the  motions  of  animal  bodies. 

Now  as  the  fenforial  power,  or  fpirit  ot  anima- 
tion, is  perpetually  exhaufted  by  the  expenditure 
of  it  in  fibrous  contractions,  and  is  perpetually 
renewed  by  the  fecretion  or  production  ot  it  in 
the  brain  and  fpinal  marrow,  the  quantity  of  animal 
' itrength  muft  be  in  a perpetual  ftate  of  fluctua- 
tion on  this  account ; and  if  to  this  be  added  the 
unceafing  variation  of  all  the  four  kinds  ol  ftimu- 
lus above  deferibed,  which  produce  the  exertions 
of  the  fenforial  powers,  the  ceafelefs  viciflitude  of  ■ 
animal  firength  becomes  eafily  comprehended. 

If  the  quantity  of  fenforial  power  remains  the 

fame,  and  the  quantity  of  ftimulus  be  leflened,  a 

weaknefs 
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weaknefs  of  the  fibrous  contractions  enfues,  which 
may  be  denominated  debility  from  defett  ofjlimulus. 
If  the  quantity  of  hi mul us  remains  the  fame,  and 
the  quantity  of  fenforial  power  be  lefTened,  ano- 
ther kind  of  weaknefs  enfues,  which  may  be 
termed  debility  from  defett  of  fenforial  power  ; the 
former  of  thefe  is  called  by  Dr.  Brown,  in  his 
Elements  of  Medicine,  diredt  debility,  and  the 
latter  indirect  debility.  The  coincidence  of  fome 
parts  of  this  work  with  correfpondent  deductions 
in  the  Brunonian  Elementa  Medicinal,  a work 
(with  fome  exceptions)  of  great  genius,  muft  be 
confidered  as  confirmations  of  the  truth  of  the 
theory,  as  they  were  probably  arrived  at  by  dif- 
ferent trains  of  reafoning. 

Thus  in  thofe  who  have  been  expofed  to  cold 
and  hunger  there  is  a deficiency  of  ftimulus. 
While  in  nervous  fever  there  is  a deficiency  of 
fenforial  power.  And  in  habitual  drunkards,  in 
a morning  before  their  ufual  potation,  there  is  a 
deficiency  both  of  ftimulus  and  of  fenforial  power. 
While,  on  the  other  hand,  in  the  beginning  of 
intoxication  there  is  an  exccfs  of  ftimulus  ; in  the 
hot  ach,  after  the  hands  have  been  immerfed  in 
fnow,  there  is  a redundancy  of  fenforial  power  ; 
and  in  inflammatory  difeafes  with  arterial  Itrength, 
there  is  an  excefs  of  both. 

Elence  if  the  fenforial  power  be  lefTened,  while 
the  quantity  of  ltimulup  remains  the  fame,  as  in 
nervous  fever,  the  frequency  of  repetition  of  the 
vol.  1.  H arterial 
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arterial  contractions  may  continue,  but  their  force 
in  refpeft  to  removing  obftacks,  as  in  promoting 
the  circulation  of  the  blood,  or  the  velocity  of  eacl* 
Contraction,  will  be  diminifhed,  that  is,  tlie  ani- 
mal firength  will  be  lclFened.  And  fecondly,  if 
the  quantity  of  l'enforial  power  be  leffened,  and 
the  llimulus  be  incrcafed  to  a certain  degree,  as  in- 
giving  opium  in  nervous  levers,  the  arterial  con- 
t factions  may  be  performed  more  frequently  than 
natural,  yet  with  lefs  Itrength. 

And  thirdly,  if  the  tentorial  power  continues 
the  fame  in  refpebl  to  quantity,  and  the  ftim ulus- 
bc  fomewhat  diminifhed,  as  in  going  into  a 
darkifh  room,  or  into  a coldifh  bath,  fuppofe  of 
about  eighty  degrees  of  heat,  as  Buxton-bath,  a 
temporary  weaknefs  of  the  affedted  fibres  is  in- 
duced, till  an  accumulation  of  l'enforial  power 
gradually  lucceeds,  and  counterbalances  the  de- 
ficiency of  llimulus,  and  then  the  bath  ceafes  to- 
feel  cold,  and  the  room  ceafes  to  appear  dark 
becaufe  the  fibres  of  the  fubcutaneous  velfels,  or 
of  the  organs  of  fenfe,  a cl  with  their  ufuaL 
energy. 

A fet  of  mufcular  fibres  may  thus  be  ftimulated 
into  violent  exertion,  that  is,  they  may  a<5l  fre- 
quently, and  with  their  whole  fenforial  power, 
but  may  neverthelefs  not  a<ft  flrongly ; becaufe 
the  quantity  of  their  fenforial  power  was  origi- 
nally fmall,  or  was  previoufly  exhaulled.  Hence 
a llimulus  may  be  great,  and  the  irritation  in 
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confeqiience  a<ft  with  its  full  foice,  as  in  the  hot 
paroxyfms  of  nervous  fever ; but  if  the  fenforial 
power,  termed  irritation,  be  fmall  in  quantity,  the 
force  of  the  fibrous  contractions,  and  the  times 
of  their  continuance  in  their  contracted  llate,  will 
be  proportionally  fmall. 

In  the  fame  manner  in  the  hot  paroxyfm  of 
putrid  fevers,  which  are  fhewn  in  Sect.  XXXIII. 
to  be  inflammatory  fevers  with  arterial  debility, 
the  fenforial  power  termed  fenfation  is  exerted 
with  great  activity,  yet  the  fibrous  contractions, 
which  produce  the  circulation  of  the  blood,  are 
performed  without  ftrength,  becaufe  the  quantity 
of  fenforial  power  then  reiiding  In  that  part  of 
the  fyftem  is  fmall. 

Thus  in  irritative  fever  with  arterial  ftrength* 

5 

that  is,  with  excefs  of  fpirit  of  animation,  the 
quantity  of  exertion  during  the  hot  part  of  the 
paroxyfm  is  to  be  eftimated  from  the  quantity  of 
ftimulus,  and  the  quantity  of  fenforial  power, 
while  in  fenfitive  (or  inflammatory)  fever  with 
arterial  ftrength,  that  is,  with  excefs  of  fpirit  of 
animation,  the  violent  and  forcible  aeftions  of  the 
vafcular  fyftem  during  the  hot  part  of  the  par- 
oxyfm are  induced  by  the  exertions  of  two  fenfo- 
rial powers,  which  are  excited  by  two  kinds  of 
ftimulus.  Thele  are  the  fenforial  power  of  irri- 
tation excited  by  the  ftimulus  of  bodies  external 
to  the  moving  fibres,  and  the  fenforial  power  of 

II  2 fenfation 
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fenfation  excited  by  the  pain  in  confequence  of 
the  increafed  contractions  of  thofe  moving  fibres. 

And  in  infane  people  in  fome  cafes  the  force 
of  their  rnufcular  actions  will  be  in  proportion  to 
the  quantity  of  fenforial  power,  which  they  pof- 
fefs,  and  the  quantity  of  the  ftimulus  of  defire  or 
averfion,  which  excites  their  volition  into  aCtion. 
At  the  fame  time  in  other  cafes  the  ftimulus  of 
pain  or  pleafure,  and  the  ftimulus  of  external 
bodies,  may  excite  into  aCtion  the  fenforial  powers 
of  fenfation  and  irritation,  and  thus  add  greater 
force  to  their  mul'cular  aCtions. 

2.  The  application  of  the  ftimulus,  whether 
that  ftimulus  be  fome  quality  of  external  bodies, 
or  pleafure  or  pain,  or  defire  or  averfion,  or  a 
link  of  aflbciation,  excites  the  correfpondent  fen- 
forial power  into  aCtion,  and  this  caules  the  con- 
traction of  the  fibre.  On  the  contraction  of  the 
fibre  a part  of  the  fpirit  of  animation  becomes  ex- 
pended, and  the  fibre  ceafes  to  contraCt,  though* 
the  ftimulus  continues  to  be  applied ; till  in  a 
certain  time  the  fibre  having  received  a fupply  of 
fenforial  power  is  ready  to  contraCt  again,  if  the. 
ftimulus  continues  to  be  applied.  If  the  itimulus 
on  the  contrary  be  withdrawn,  the  fame  quantity 
of  quiefeent  fenforial  power  becomes  refident  in 
the  fibre  as  before  its  contraction ; as  appears 
from  the  rcadinefs  for  aCtion  of  the  large  locomo- 
tive mufcles  of  the  body  in  a fhort  time  after  com- 
mon exertion. 


But 
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But  in  tliofe-  mufcular  fibres,  which  are  fubjeCt 
t-o  conftant  ftimulus,  as  the  arteries,  glands,  and 
capillary  vefTels,  another  phenomenon  occurs,  if 
their  accuftomed  ftimulus  be  withdrawn  ; which 
is,  that  the  fenforial  power  becomes  accumulated 
in  the  contraCtile  fibres,  owing  to  the  want  of  its 
being  perpetually  expended,  of  carried  away,  by 
their  ufual  unremitted  contractions.  And  on  this 
account  thofe  mufcular  fibres  become  after- 
wards excitable  into  their  natural  aCtions  by  a 
much  weaker  ftimulus ; or  into  unnatural  vio- 
lence of  aCtion  by  their  accuftomed  ftimulus,  as 
is  leen  in  the  hot  fits  of  intermittent  fevers,  which 
are  in  eonfequence  of  the  previous  cold  ones. 
Thus  the  minute  vefTels  of  the  fkin  are  conftantly 
flimulated  by  the  fluid  matter  of  heat;  if  the 
quantity  of  this  ftimulus  of  heat  be  a while  di- 
minifhed,  as  in  covering  the  hands  with  fnow, 
the  vefTels  ceafe  to  aCt,  as  appears  from  the  pale- 
fiefs  of  the  fkin  ; if  this  cold  application  of  fnow 
be  continued  but  a fhort  time,  the  fenforial  power, 
which  had  habitually  been  fupplied  to  the  fibres, 
becomes  now  accumulated  in  them,  owing  to  the 
want  of  its  being  expended  by  their  accuftomed 
contractions.  And  thence  a lefs  ftimulus  of  heat 
will  now  excite  them  into  violent  contractions.* 

If  the  quiefcence  of  fibres,  which  liad  previouf- 
ly  been  fubjeCt  to  perpetual  ftimulus,  continues 
a longer  time;  or  their  accuftomed  ftimulus  be 
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more  completely  withdrawn ; the  accumulation 
of  fenforial  power  becomes  ftill  greater,  as  in 
t’hofe  expofed  to  cold  and  hunger ; pain  is  pro- 
duced, and  the  organ  gradually  dies  from  the  che- 
mical changes,  which  take  place  in  it;  or  it  is  at 
a great  diftance  of  time  reftored  to  action  by  fti- 
mulus  applied  with  great  caution  in  fmall  quan- 
tity, as  happens  to  fome  larger  animals  and  to 
many  infects,  which  during  the  winter  months 
lie  benumbed  with  cold,  and  are  faid  to  fleep, 
and  to  perfons  apparently  drowned,  or  apparently 
frozen  to  death.  Snails  have  been  faid  to  revive 
by  throwing  them  into  water  after  having  been 
many  years  fhut  up  in  the  cabinets  of  the  curi- 
ous ; and  eggs  and  feeds  in  general  are  reftored 
to  life  after  many  months  of  torpor  by  the  ftimu- 
lus  of  warmth  and  moifture. 

The  inflammation  of  feirrhous  tumours,  which 
have  long  exifted  in  a ftate  of  inaction,  is  a pro- 
cefs  of  this  kind ; as  well  as  the  lenfibility  ac- 
quired by  inflamed  tendons  and  bones,  which  had 
at  their  formation  a fimilar  lenfibility,  which  had 
l'o  long  lain  dormant  in  their  uninflamed  ftate. 

3.  If  after  long  quiefcence  from  defect  of  lti- 
mulus  the  fibres,  which  had  previoufly  been  ha- 
bituated to  perpetual  ftimulus,  are  again  expofed 
to  but  their  ufual  quantityof  it;  as  in  thofe  who 
have  fufiered  the  extremes  of  cold  or  hunger  ; a 
violent  exertion  of  the  affedted  organ  commences, 
owing,  as  above  explained,  to  the  great  accumu- 
lation 
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lation  of  fenforial  power.  This  violent  exertion 
not  only  diminifhes  the  accumulated  fpirit  of  ani- 
mation, but  at  the  fame  time  induces  pleafure  or 
pain  into  the  fyftem,  which,  whether  It  be  fuc- 
ceeded  by  inflammation  or  not,  becomes  an  addi- 
• tional  ftimulus,  and  acting  along  with  the  former 
one,  produces  frill  greater  exertions ; and  thus 
reduces  the  fenforial  power  in  the  contracting 
fibres  beneath  its  natural  quantity. 

When  the  fpirit  of  animation  is  thus  exhaufted 
by  ufelefs  exertions,  the  organ  becomes  torpid  or 
unexcitable  into  aCtion,  and  a fecond  fit  of  quief- 
cence  fucceeds  that  of  abundant  activity.  Dur- 
ing this  fecond  fit  of  quiefcence  the  fenforial 
power  becomes  again  accumulated,  and  another 
fit  of  exertion  follows  in  train.  Thefe  viciffitudes 
of  exertion  and  inertion  of  the  arterial  fyftem  con- 
ftitute  the  paroxyftns  of  remittent  fevers  ; or  in- 
termittent ones,  when  there  is  an  interval  of  the 
natural  addon  of  the  arteries  between  the  exacer- 
bations. 

In  thefe  paroxyftns  of  fevers,  which  conftft  of 
the  hbration  of  the  arterial  fyftem  between  the 
extremes  of  exertion  and  quiefcence,  either  the 
fits  become  lefs  and  lefs  violent  from  the  contrac- 
tile fibres  becoming  lefs  excitable  to  the  ftimulus 
by  habit,  that  is,  by  becoming  accuftomed  to  it, 
as  explained  below  XII.  3.  1.  or  the  whole  fenfo- 
rial  power  becomes  exhaufted,  and  the  arteries 

II  4 ceafe 
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ceafe  to  beat,  and  the  patient  dies  in  the  cold  part 
of  the  paroxyTm.  Or  fecondly,  fo  much  pain  is 
introduced  into  the  fyftem  by  the  violent  contrac- 
tions of  the  fibres,  that  inflammation  arifes,  which 
prevents  future  cold  fits  by  expending  a part  of 
the  fenforial  power  in  the  extention  of  old  vefiels 
or  the  production  of  new  ones ; and  thus  pre- 
venting the  too  great  accumulation  or  exertion  of 
it  in  other  parts  of  the  fyftem  ; or  which  by  the 
great  increafe  of  flimulus  excites  into  great  aCtion 
the  whole  glandular  fyftem  as  well  as  the  arterial, 
and  thence  a greater  quantity  of  fenforial  power 
is  produced  in  the  brain,  and  thus  its  exhauftion 
in  any  peculiar  part  of  the  fyftem  ceafes  to  be  ef- 
fected. 

4.  Or  thirdly,  in  confequence  of  the  painful  or 
pleafurable  fenfation  above  mentioned,  defire  and 
averfion  are  introduced,  and  inordinate  volition 
fuccepds  ; which  by  its  own  exertions  expends  fo 
much  of  the  fpirit  of  animation,  that  the  two 
other  fenforial  faculties,  or  irritation  and  fenfa- 
tion, aCt  fo  much  more  feebly ; that  the  parox- 
yfrps  of  fever,  or  that  libra tion  between  the  ex- 
tremes of  exertion  and  inactivity  of  the  arterial 
fyftem,  gradually  fubfides.  On  this  account  a 
temporary  infanity  is-  a favourable  fign  in  fevers* 
as  I have  had  fome  opportunities  of  obfprving. 
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III.  Of  repeated  Stimulus . 

1.  When  a ftimulus  is  repeated  more  frequetit- 
ly  than  the  expenditure  of  fenforial  power  can  be 
renewed  in  the  acting  organ,  the  effedt  of  the  fti- 
mulus  becomes  gradually  diminifhed.  Thus  if 
two  grains  of  opium  be  fwallowed  by  a perfon 
unufed  to  fo  throng  a ftimulus,  all  the  vafcular 
fyftems  in  the  body  adt  with  great  energy,  all  the 
fecretions  and  the  abforption  from  thofe  lecreted 
fluids  are  increafed  in  quantity  ; and  pleafure  or 
pain  are  introduced  into  the  fyftem,  which  adds 
an  additional  ftimulus  to  that  already  too  great. 
Afterfome  hours  the  fenforial  power  becomes  dimi- 
nifhed in  quantity,  expended  by  the  great  activity 
of  the  fyftem ; and  thence,  when  the  ftimulus  of  the 
opium  is  withdrawn,  the  fibres  will  not  obey  their 
ufual  degree  of  natural  ftimulus,  and  a confe- 
quent  torpor  or  quiefcence  fucceeds,  as  is  ex- 
perienced by  drunkards,  who  on  the  day  after  a 
great  excefs  of  fpirituous  potation  feel  indigeftion, 
head-ache,  and  general  debility. 

In  this  fit  of  torpor  or  quiefcence  of  a part  or 
of  the  whole  of  the  fyftem,  an  accumulation  of 
the  fenforial  power  in  theaffedted  fibres  is  formed, 
and  occafions  a fecond  paroxyfm  of  exertion  by 
the  application  only  of  the  natural  ftimulus,  and 
thus  a libration  of  the  fenforial  exertion  between 
one  excefs  and  the  other  continues  for  two  or 

three 


lo6  OF  STIMULUS  ' Sect.  XII.  3.  i. 

three  days,  where  the  ftimulus  was  violent  in  de- 
gree ; and  for  weeks  in  fome  fevers,  from  the  fti- 
mulus  of  contagious  matter. 

But  if  a fecond  dofe  of  opium  be  exhibited  be- 
fore the  fibres  have  regained  their  natural  quan- 
tity of  fenforial  power,  its  effect  will  be  much  left 
than  the  former,  becaufe  the  fpirit  of  animation 
or  fenforial  power  is  in  part  exhauflcd  by  the 
previous  excefs  of  exertion.  Hence  all  medi- 
cines repeated  too  frequently  gradually  lofe  their 
effect,  as  opium  and  wine.  Many  things  of  dif- 
agreeable  fade  at  firft  ceafe  to  be  difagreeable  by 
frequent  repetition,  as  tobacco ; grief  and  pain 
gradually  diminifh,  and  at  length  ceafe  altoge- 
ther, and  hence  life  itfelf  becomes  tolerable. 

Befides  the  temporary  diminution  of  the  fpirit 
of  animation  or  fenforial  power,  which  is  natu-r 
rally  ftationary  or  refident  in  every  living  fibre, 
by  a tingle  exhibition  of  a powerful  ftimulus,  the 
contractile  fibres  themfelves,  by  the  perpetual  ap- 
plication of  'a  new  quantity  of  ftimulus,  before 
they  have  regained  their  natural  quantity  of  fen- 
forial power,  appear  to  fuffer  in  their  capability 
of  receiving  fo  much  as  the  natural  quantity  of 
fenforial  power;  and  hence  a permanent  defici- 
ency of  fpirit  of  animation  takes  place,  however 
long  the  ftimulus  may  have  been  withdrawn.  On 
this  caufe  depends  the  permanent  debility  of 
thofc,  who  have  been  addicted  to  intoxication, 

the  general  weaknefs  of  old  age,  and  the  natural 
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debility  or  inirritability  of  thofe,  who  have  pale 
Ikins  and  large  pupils  of  their  eyes. 

There  is  a curious  phenomenon  belongs  to  this 


place,  which  has  always  appeared  difficult  of 
folution ; and  that  is,  that  opium  or  aloes  may 
be  exhibited  in  fmall  dofes  at  firft,  and  gradually 
increafed  to  very  large  ones  without  producing 
hup  or  or  diarrhoea.  In  this  cafe,  though  the  opium 
and  aloes  are  given  in  luch  fmall  dofes  as  not  to 
produce  intoxication  or  catharhs,  yet  they  are 
exhibited  in  quantities  fufficient  in  fome  degree 
to  exhauft  the  fenforial  power,  and  hence  a 
ftronger  and  a ftronger  dofe  is  required ; other- 
wife  the  medicine  would  foon  ceafe  to  adt  at  all. 

On  the  contrary,  if  the  opium  or  aloes  be  exhi- 
bited in  a large  dofe  at  firh,  fo  as  to  produce  in- 
toxication or  diarrhoea ; after  a few  repetitions  the 
quantity  of  either  of  them  may  be  diminiffied, 
and  they  will  hill  produce  this  effedt.  For  the 
more  powerful  himulus  diffevers  the  progreffive 
catenations  of  animal  motions,  deferibed  in  Sedh 
XVII.  and  introduces  a new  link  between  them  ; 
whence  every  repetition  hrengthens  this  new  affio- 
ciation  or  catenation,  and  the  himulus  may  be 
gradually  decreafed,  or  bp  nearly  withdrawn,  and 
yet  the  effedt  fhall  continue  ; becaufe  the  fenforial 
power  of  affiociation  or  catenation  being  united 
with  the  himulus,  increafes  in  energy  with  every 
lepetition  of  the  catenated  circle;  and  it  is  by 
thefe  means  that  all  the  irritative  aflbeiations  of 
motions  are  originally  produced. 


Thus 
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Thus  if  thd  Peruvian  bark  be  given  in  the  in- 
tervals between  the  fits  of  intermittent  fever  in 
fuch  fmall  dofes,  as  not  to  prevent  the  returns  of 
fever,  the  conftitution  ceales  to  obey  its  ftimu- 
lus,  and  the  difeafe  cannot  be  cured  even  by  the 
larged:  dofes  of  bark,  unlefs  the  patient  ceafes  to 
take  any  for  a few  days  previous  to  the  exhibi- 
tion of  larger  dofes.  But  if  large  dofes  be  at  firft 
exhibited,  fo  as  to  prevent  the  return  of  fever, 
fmall  ones  taken  afterwards  will  continue  to  pre- 
vent the  return  of  it. 

2.  When  a flimulus  is  repeated  at  fuch  diftant 
intervals  of  time,  that  the  natural  quantity  of  fen- 
forial  power  becomes  completely  reflored  in  the 
adding  fibres,  it  will  adt  with  the  fame  energy  as 
when  firfl  applied.  Hence  thofe  who  have  lately 
accudomed  themfelves  to  large  dofes  of  opium  by 
beginning  with  fmall  ones,  and  gradually  increas- 
ing them,  and  repeating  them  frequently,  as  men- 
tioned in  the  preceding  paragraphs ; if  they  inter- 
mit the  ufe  of  it  for  a few  days  only,  mud  begin 
again  with  as  fmall  dofes  as  they  took  at  fird, 
otherwile  they  will  experience  the  inconveniences 
of  intoxication. 

On  this  circumdance  depend  the  condant  un- 
failing efFedts  of  the  various  kinds  of  ftimulus, 
which  excite  into  addon  all  the  vafcular  fydems 
in  the  body  ; the  arterial,  venous,  abforbent,  and 
glandular  vedels,  are  brought  into  perpetual  un- 
wearied adtion  by  the  duids,  which  are  adapted 

to 
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to  Simulate  them;  but -the! e.  have  the  fenforial 
power  of  affociation  added  to  that  of  irritation, 
and  even  in  tome  degree  that  of  fenfation,  and 
even  of  volition,  as~-wi.ll  be  Tpoken  of  in  their 
places;  and  life::itfelf  is  Thus  carried  on  by  the 
production  of.  fenforial  power  being  equal  to  its 
wade  or  expenditure  in  the  perpetual  movement 
of  the  vafcular  organization. 

3.  When  a ftimulus  is  repeated  at  uniform  in- 
tervals of  time  with  luch  didances  between  them, 
that  the  expenditure  of  fenforial  power  in  the 
aCting  fibres  becomes  completely  renewed,  the 
effect  is  produced  with  greater  facility  or  energy. 
For  the  fenforial  power  of  affociation  is  combined 
with  the  fenforial  power  of  irritation,  or,  in  com- 
mon language,  the  acquired  habit  affids  the  power 
of  the  ftimulus. 

This  circum dance  not  only  obtains  in  the 
annual  and  diurnal  catenations  of  animal  motions 
explained  in  SeCt.  XXXVI.  but  in  every  lefs  cir- 
cle of  aCtions  or  ideas,  as  in  the  burthen  of  a fong, 
or  the  iterations  of  a dance;  and  conditutes  the 
pleafure  we  receive  from  repetition  and  imitation; 
as  treated  of  in  SeCt.  XXII.  2. 

4.  When  a dimulus  has  been  many  times  re- 
peated at  uniform  intervals,  fo  as  to  produce  the 
complete  aCtion  of  the  organ,  it  may  then  be  gra- 
dually diminifhed,  or  totally  withdrawn,  and  the 
aCtion  of  the  organ  will  continue.  For  the  fen- 
forial power  of  affociation  becomes  united  with 
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that  of  irritation,  and  by  frequent  repetition  be- 
comes at  length  of  fufficient  energy  to  carry  on 
the  new  link  in  the  circle  of  actions,  without  the 
irritation  which  at  firft  introduced  it. 

Hence,  when  the  bark  is  given  at  dated  inter- 
vals for  the  cure  of  intermittent  fevers,  if  lixty 
grains  of  it  be  given  every  three  hours  for  the 
twenty-four  hours  preceding  the  expedted  pa- 
roxylm,  fo  as  to  ftimulate  the  defective  part  of 
the  fyftem  into  addon,  and  by  that  means  to  pre- 
vent the  torpor  or  quiefcence  of  the  fibres,  which 
conflitutes  the  cold  fit ; much  lefs  than  half  the 
quantity,  given  before  the  time  at  which  another 
paroxyfm  of  quiefcence  would  have  taken  place, 
will  be  fufficient  to  prevent  it;  becaufe  now  the 
fenforial  power,  termed  affociation,  a 61s  in  a 
twofold  manner.  Firft,  in  refpedt  to  the  period 
of  the  catenation  in  which  the  cold  fit  was  pro- 
duced, which  is  now  diffevered  by  the  ftronger 
ftimulus  of  the  firlt  dofes  of  the  bark  ; and,  fe- 
condly,  becaufe  each  dofe  of  bark  being  repeated 
at  periodical  times,  has  its  effedl  increafed  by 
the  fenforial  faculty  of  affociation  being  combined 
with  that  of  irritation. 

Now,  when  fixty  grains  ot  Peruvian  bark  are 
taken  twice  a day,  fuppofe  at  ten  o’clock  and  at 
fix,  for  a fortnight,  the  irritation  excited  by  this 
additional  ftimulus  becomes  a part  of  the  diurnal 
circle  of  adtions,  and  will  at  length  carry  on  the 
increafed  adlion  of  the  fyftem  without  the  affift- 
8 ance 
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ance  of  the  flimulus  of  the  bark.  On  this  theory 
the  bitter  medicines,  chalybeates,  and  opiates  in 
appropriated  dofes,  exhibited  for  a fortnight,  give 
permanent  ftrength  to  pale  feeble  children,  and 
other  weak  conftitutions. 

5.  When  a defe6l  of  flimulus,  as  of  heat, 
recurs  at  certain  diurnal  intervals,  which  induces 
fome  torpor  or  quiefcence  of  a part  of  the  fyltem, 
the  diurnal  catenation  of  actions  becomes  disor- 
dered, and  a new  aflociation  with  this  link  of 
torpid  action  is  formed  ; on  the  next  period  the 
quantity  of  quiefcence  will  be  increafed,  fuppofe 
the  fame  defebl  of  flimulus  to  recur,  becaule  now 
the  new  aflociation  confpires  with  the  defective 
irritation  in  introducing  the  torpid  adtion  of  this 
part  of  the  diurnal  catenation.  In  this  manner 
many  fever-fits  commence,  where  the  patient  is 
for  fome  days  indifpofed  at  certain  hours,  before 
the  cold  paroxyfm  of  fever  is  completely  formed. 
Sec  Se6l.  XVII.  3.  3.  on  Catenation  of  Animal 
Motions. 

6.  If  a flimulus,  which  at  ftrfl  excited  the  af- 
fected organ  into  fo  great  exertion  as  to  produce 
fenfation,  be  continued  for  a certain  time,  it  will 
ceafe  to  produce  fenfation  both  then  and  when 
repeated,  though  the  irritative  motions  in  confe- 
quence  ot  it  may  continue  or  be  re-excited. 

Many  catenations  of  irritative  motions  were  at 
firfl  fucceeded  by  fenfation,  as  the  apparent  mo- 
tions of  objects  when  we  walk  pafl  them,  and 
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probably  the  vital  motions  themfelves  in  the  early 
Hate  of  our  exiftence.  But  as  thofe  fenfations 
were  followed  by  no -movements  of  the  fyftem  in 
confequence  of  them,  they  gradually  ceafcd  to  be 
produced,  not  being  joined  to  any  fucceeding 
link  of  catenation.  Hence  contagious  matter, 
which  has  for  fome  weeks  Simulated  the  fyftem 
into  great  and  permanent  fenfation,  ceafes  after- 
wards to  produce  general  fenfation,  or  inflamma- 
tion, though  it  may  Hill  induce  topical  irritations. 
See  Sect.  XXXIII.  2.  8.  XIX.  10. 

Our  abforbent  fyftem  then  feems  to  receive 
thofe  contagious  matters,  which  it  has  before  ex- 
perienced, in  the  fame  manner  as  it  imbibes  com- 
mon moifture  or  other  fluids;  that  is,  without 
being  thrown  into  fo  violent  adtion  as  to  produce 
fenfation ; the  confequence  of  which  is  an  in- 
creafe  of  daily  energy  or  activity,  till  inflamma • 
tion  and  its  conlequences  fucceed. 

7.  If  a ftimulus  excites  an  organ  into  fuch 
violent  contractions  as  to  produce  fenfation,  the 
motions  of  which  organ  had  not  ufually  produced 
fenfation,  this  new  fenforial  power,  added  to  the 
irritation  occafioned  by  the  ftimulus,  incieafes 
the  activity  of  the  organ.  And  if  this  activity  be 
catenated  with  the  diurnal  circle  ot  actions,  an 
increaflng  inflammation  is  produced  ; as  in  the 
evening  paroxyfms  of  fmall-pox,  and  other  fevers 
with  inflammation.  And  hence  feirrhous  tu- 
mours, tendons  and  membranes,  and  probably 
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the  arteries  themfelves  become  inflamed,  when 
they  are  flrongly  fti  undated. 

IV.  Of  Stimulus  greater  than  natural. 

1.  A quantity  of  ftimulus  greater  than  natural, 
producing  an  increafed  exertion  of  fenforial  pow- 
er, whether  that  exertion  be  in  the  mode  of  irri- 
tation, fenfation,  volition,  or  aflociation,  dimi- 
niflhes  the  general  quantity  of  it.  This  fadt  is 
obfervable  in  the  progrefs  of  intoxication,  as  the 
increafed  quantity  or  energy  of  the  irritative  mo- 
tions, owing  to  the  ftimulus  of  vinous  fpirit,  in- 
troduces much  pleafurable  fenfation  into  the  fyf- 
tem,  and  much  exertion  of  mufcular  or  fenfual 
motions  in  confequence  of  this  increafed  fenfa- 
tion; the  voluntary  motions,  and  even  the  af- 
fociate  ones,  become  much  impaired  or  diminifh- 
ed;  and  delirium  and  daggering  fucceed.  See 
Sect.  XXI.  on  Drunkennefs.  And  hence  the 
great  proftration  of  the  flrength  of  the  locomo- 
tive nmfcles  in  fome  fevers,  is  owing  to  the  ex- 
hauftion  of  fenforial  power  by  the  increafed  ac- 
tion of  the  arterial  fyflem. 

In  like  manner  a ftimulus  greater  than  natural, 
applied  to  a part  of  the  fyftem,  * increafes  the  ex- 
ertion of  fenforial  power  in  that  part,  and  dimi- 
ni fhes  it  in  fome  other  part.  As  in  the  com- 
mencement of  fear  let  fever,  it  is  ufual  to  fee 
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great  rednefs  and  heat  on  the  faces  and  breads  of 
children,  while  at  the  fame  time  their  feet  are 
colder  than  natural;  partial  heats  are  obfervable 
in  other  fevers  with  debility,  and  are  generally 
attended  wjth  torpor  or  quiefcence  of  tome  other 
part  of  the  fydem.  But  thefe  partial  exertions  of 
fenforial  power  are  fometimes  attended  with  in- 
creafed  partial  exertions  in  other  parts  cf  the  fyf- 
tem,  which  fympathize  with  them,  as  the  flufhing 
of  the  face  after  a full  meal.  Both  thefe  therefore 
are  to  be  afcribed  to  fympathetic  adociations* 
explained  in  Sedt.  XXXV.  and  not  to  general 
cxhaudion  or  accumulation  of  fenforial  power. 

2.  A quantity  of  dim  ulus  greater  than  natural, 
producing  an  incrcafed  exertion  of  fenforial  pow- 
er in  any  particular  organ,  dimiiiifhes  the  quan- 
tity of  it  in  that  organ.  This  appears  from  the 
Contractions  of  animal  fibres  being  not  to  eadly 
excited  by  a let's  ftimulus  after  the  organ  has 
been  fubjected  to  a greater.  Thus  after  looking 
at  any  luminous  object  of  a fmall  fize,  as  at  the 
fetting  fun,  for  a fhort  time,  fo  as  not  much  to 
fatigue  the  eye,  this  part  of  the  retina  becomes 
lefs  fendble  to  fmaller  quantities  of  light;  hence 
when  the  eyes  are  turned  on  other  lefs  luminous 
parts  of  the  fky,  a dark  fpot  is  feen  refembling 
the  diape  of  the  fun,  or  other  luminous  ob- 
ject which  we  lad  behold.  See  Sedt.  XL.  No.  2. 

Thus  we  are  fome  time  before  we  can  didin- 
guifh  objedts  in  an  obfeure  room  after  coining 

from 
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from  bright  day-light,  though  the  iris  prefently 
con  tracts  itlelf.  We  are  not  able  to  hear  weak 
founds  after  loud  ones.  And  the  ftomachs  of 
thole  who  have  been  much  habituated  to  the 
Wronger  ftimulus  of  fermented  or  fpirituous 
liquors,  are  not  excited  into  due  adion  by  weaker 
ones. 

3.  A quantity  of  ftimulus  fomething  greater 
than  the  laft  mentioned,  or  longer  continued, 
induces  the  organ  into  fpafmodic  adion,  which 
ceafes  and  recurs  alternately.  Thus  on  looking 
for  a time  on  the  fetting  fun,  fo  as  not  greatly  to 
fatigue  the  light,  a yellow  fpedrum  is  feen  when 
the  eyes  are  doled  and  covered,  which  continuesfor 
a time,  and  then  difappears  and  recurs  repeatedly 
before  if  entirely  vanifhes.  See  Sed.  XL.  No.  5. 
Thus  the  adion  of  vomiting  ceafes  and  is  renewed 
by  intervals,  although  the  emetic  drug  is  thrown 
up  with  the  firft  effort.  A tenefmus  continues 
by  intervals  fome  time  after  the  exclulion  of  acrid 
excrement ; and  the  pulfations  of  the  heart  of  a 
viper  are  laid  to  continue  fome  time  after  it  is 
deared  from  its  blood. 

In  thefe  cafes  the  violent  contradions  of  the 
fibres  produce  pain  according  to  law  4;  and  this 
pain  conftitutes  an  additional  kind  or  quantity  of 
excitement,  which  again  induces  the  fibres  into 
contradion,  and  which  painful  excitement  is  again 
renewed,  and  again  induces  contradions  of  the 
fibres  with  gradually  diminithing  effed. 
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4.  A quantity  of  ftimulus  greater  than  that  lalL 
mentioned,  or  longer  continued,  induces  the 
antagonist  mufcles  into  fpafmodic  adlion.  This 
is  beautifully  illuftrated  by  the  ocular  fpedlra 
deferibed  in  Sedl.  XL.  No.  6.  to  which  the  reader 
is  referred.  From  thofe  experiments  there  is 
reafon  to  conclude  that  the  fatigued  part  of  the 
retina  throws  itfelf  into  a contrary  mode  of  action 
like  ofeitation  or  pandiculation,  as  foon  as  the 
ftimulus,  which  has  fatigued  it,  is  withdrawn  ; 
but  that  it  Fill  remains  liable  to  be  excited  into 
adlion  by  any  other  colours  except  the  colour 
with  which  it  has  been  fatigued.  Thus  the 
yawning  and  firetching  the  limbs  after  a continu- 
ed adlion  or  attitude  feems  occasioned  by  the 
antagonist  mufcles  being  Stimulated  by  their  ex- 
tenfion  during  the  contradlions  of  thofe  in  adlion, 
or  in  the  fituation  in  which  that  adtion  lafl  left 
them. 


5.  A quantity  of  flimulus  greater  than  the  lafl, 
or  longer  continued,  induces  variety  of  convul- 
sions or  fixed  fpafms  either  of  the  affedled  organ 
or  of  the  moving  fibres  in  the  other  parts  of  the 
body.  In  refpedl  to  the  lpedlra  in  the  eye,  this  is 
well  illuftrated  in  No.  7 and  8,  of  Sedl.  XL. 
Epileptic  convulfions,  as  the  emproflhotonos  and 
opiflhotonos,  with  the  cramp  of  the  calf  of  the 
leg,  locked  jaw,  and  other  cataleptic  fits,  appear 
to  originate  from  pain,  as  fomc  of  thefe  patients 
feream  aloud  before  the  convulfion  takes  place  ; 

which 
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which  Teems  at  firft  to  be  an  effort  to  relieve 
painful  fenfation,  and  afterwards  an  effort  to 

prevent  it. 

In  thefe  cafes  the  violent  contractions  of  the 
fibres  produce  fo  much  pain,  as  to  conffcitute  a 
perpetual  excitement;  and  that  m fo  great  a de- 
gree as  to  allow  but  fmall  intervals  of  relaxation 
of  the  contracting  fibres  as  in  convulfions,  or  no 
intervals  at  all  as  in  fixed  fpafms. 

6.  A quantity  of  ftimulus  greater  than  the  lafl, 
or  longer  continued,  produces  a paralyfis  of  the  or- 
gan. In  many  cafes  this  paralyfis  is  only  a tempo- 
rary effect,  as  on  looking  long  on  a fmall  area  of 
bright  red  filk  placed  on  a fheet  of  white  paper  on 
the  floor  in  a ftrong  light,  the  red  filk  gradually  be- 
comes paler,  and  at  length  difappears;  which 
evinces  that  a part  of  the  retina,  by  being  violently 
excited,  becomes  for  a time  unaffected  by  the  ftimu- 
lus  of  that  colour.  Thus  cathartic  medicines, 
opiates,  poifons,  contagious  matter,  ceafe  to  influ- 
ence our  fyftem  after  it  has  been  habituated  to  the 
ufe  of  them,  except  by  the  exhibition  ofincreafed 
quantities  of  them  ; our  fibres  not  only  become 
unaffected  by  flimuli,  by  which  they  have  previ- 
oufly  been  violently  irritated,  as  by  the  matter  of 
the  frnall-pox  or  meafies ; but  they  alfo  become 
unaffected  by  fenfation,  where  the  violent  exer- 
tions, which  difabled  them,  were  in  confequcnce 
of  too  great  quantity  of  fenfation.  And  Jafily 
the  fibres,  which  become  difobedient  to  volition, 
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are  probably  difabled  by  their  too  violent  exer- 
tions in  confequence  of  too  great  a quantity  of 
volition. 

After  every  exertion  of  our  fibres  a temporary 
paralyfis  fucceeds,  whence  the  intervals  of  all 
mufcular  contractions,  as  mentioned  in  No.  3 
and  4 of  this  Section ; the  immediate  caufe  of 
thefe  more  permanent  kinds  of  paralyfis  is  pro- 
bably owing  in  the  fame  manner  to  the  too  great 
exhauftion  of  the  fpirit  of  animation  in  the  af- 
fected part ; fo  that  a flronger  ftimulus  is  requir- 
ed, or  one  of  a different  kind  from  that,  which 
occafioned  thofe  too  violent  contractions,  to 
again  excite  the  affected  organ  into  adtivity ; and 
if  a flronger  ftimulus  cop  id  be  applied,  it  mull 
again  induce  paralyfis. 

For  thefe  powerful  ftimuli  excite  pain  at  the 
fame  time,  that  they  produce  irritation  ; and  this 
pain  not  only  excites  fibrous  motions  by  its  fti- 
mulus, but  it  alfo  produces  volition  ; and  thus 
all  thefe  ftimuli  adling  at  the  fame  time,  and 
fo'metimes  with  the  addition  of  their  aflbciations, 
produce  .fo  great  exertion  as  to  expend  the  whole 
of  the  fenforial  power  in  the  affedted  fibres. 


V.  Of  Stimulus  lefs  than  natural. 

\ 

1.  A quantity  of  ftimulus  lets  than  natural, 
producing  a decreafed  exertion  ol  fenforial  power, 
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occafions  an  accumulation  of  the  general  quan- 
tity of  it.  This  circum  dance  is  obfervable  in 

- 

the  hemiplegia,  in  which  the  patients  are  perpe- 
tually moving  the  mufclcs,  which  are  unaffected. 
On  this  account  we  awake  with  greater  vigour 
after  deep,  becaufe  during  fo  many  hours,  the 
a great  ufual  expenditure  of  fenforial  power  in  the 
performance  of  voluntary  actions,  and  in  the  ex- 
ertions of  our  organs  of  fenfe,  in  confequence  of 
the  irritations  occafioned  by  external  objects  had 
been  fufpended,  and  a confcquent  accumulation 
had  taken  place. 

In  like  manner  the  exertion  of  the  fenforial  pow- 
er lefs  than  natural  in  one  part  of  the  fyftem,  is 
liable  to  produce  an  increafe  of  the  exertion  of  it 
in  fome  other  part.  Thus  by  the  aCtion  of  vo- 
miting, in  which  the  natural  exertion  of  the  mo- 
tions of  the  ftomach  are  deftroyed  or  diminifhed, 
an  increafed  abforption  of  the  pulmonary  and 
cellular  lymphatics  is  produced,  as  is  known  by 
the  increafed  abforption  of  the  fluid  depofited  in 
them  in  drop  heal  cafes.  But  thefe  partial  quief- 
cences  of  fenforial  power  are*alfo  fometimes  at- 
tended with  other  partial  quiefcences,  which  fym- 
pathizc  with  them,  as  cold  and  pale  extremities 
from  hunger.  Thefe  therefore  are  to  be  aferibed 
to  the  affociations  of  fympathy  explained  in  SeCt. 
XXXV.  and  not  to  the  general  accumulation  of 
fenforial  power. 

I 4 


2.  A 


120 


OF  STIMULUS  Sect.  XII  5.  2. 

2.  A quantity  of  ftimulus  lefs  than  natural, 
applied  to  fibres  previoutly  accuftomed  to  per- 
petual ftimulus,  is  fuccecded  by  accumulation 
of  fenforial  power  in  the  affcbted  organ.  The 
truth  of  this  propofttion  is  evinced,  bccaufe  a 
ftimulus  lefs  than  natural,  if  it  be  fomewhat 
greater  than  that  above  mentioned,  will  excite 
the  organ  fo  circumftanced  into  violent  activity. 
Thus  on  a frofty  day  with  wind,  the  face  of  a 
perfon  expofed  to  the  wind  is  at  firft  pale  and 
lhrunk ; but  on  turning  the  face  from  the  wind, 
it  becomes  foon  of  a glow  with  warmth  and  flufh- 
ing.  The  glow  of  the  fkin  in  emerging  from  the 
cold-bath  is  owing  to  the  fame  caufe. 

It  does  not  appear,  that  an  accumulation  of 
fenforial  power  above  the  natural  quantity  is  ac- 
quired by  thofe  mufcles,  which  are  not  fubjedt  to 
perpetual  ftimulus,  as  the  locomotive  mufcles: 
thefe,  after  the  greateft  fatigue,  only  acquire  by 
reft  their  ufual  aptitude  to  motion ; whereas  the 
vafcular  fyftem,  as  the  heart  and  arteries,  after  a 
fhort  quiefcence,  are  thrown  into  violent  adtion 
by  their  natural  quantity  of  ftimulus. 

Neverthelefs  by  this  accumulation  of  lenforial 
power  during  the  application  of  decreafed  ftimu- 
lus,  and  by  the  exhauftion  of  it  during  the  ac- 
tion of  increafed  ftimulus,  it  is  wifely  provided, 
that  the  actions  of  the  vafcular  mufcles  and  or- 
gans of  fenfe  are  not  much  deranged  by  fmall 

variations  of  ftimulus ; as  the  quantity  of  fenforial 

power 


Sect.  XII.  5-3*  AND  EXERTION.  121 

power  becomes  in  fome  meaiure  inverfely  as  the 
quantity  of  ftimulus. 

3.  A quantity  of  ftimulus  lcfs  than  that  men- 
tioned above,  and  continued  for  lomc  time, 
induces  pain  in  the  affected  organ,  as  the  pain  of 
cold  in  the  hands,  when  they  are  imrnerfed  in 
fnow,  is  owing  to  a deficiency  of  the  ftimulation 
of  heat.  Hunger  is  a pain  from  the  deficiency  of 
the  ftimulation  of  food.  Pain  in  the  back  at  the 
commencement  of  ague-fits,  and  the  head-achs 
which  attend  feeble  people,  are  pains  from  defedt 
of  ftimulus,  and  are  hence  relieved  by  opium, 
eftential  oils,  fpirit  of  wine. 

As  the  pains,  which  originate  from  defedt  of 
ftimulus,  only  occur  in  thole  parts  of  the  fyftem, 
which  have  been  previoufly  fubjedted  to  perpetual 
ftimulus ; and  as  an  accumulation  of  fenforial 
power  is  produced  in  the  quiefeent  organ  along 
with  the  pain,  as  in  cold  or  hunger,  there  is 
realon  to  believe,  that  the  pain  is  owing  to  the 
accumulation  of  fenforial  power.  For,  in  the 
locomotive  mufcles,  in  the  retina  of  the  eye,  and 
other  organs  of  fenfe,  no  pain  occurs  from  the 
abfence  of  ftimulus,  nor  any  great  accumulation 
of  fenforial  power  beyond  their  natural  quantity, 
fince  thefe  organs  have  not  been  ufed  to  a perpe- 
tual fupply  of  it.  There  is  indeed  a greater  ac- 
cumulation occurs  in  the  orjran  of  vifion  after  its 
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quiefccncc,  becaufe  it  is  fubjedl  to  more  conftant 
ftimulus. 
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4.  A certain  quantity  of  ftimulus  lefs  than  na- 
tural induces  the  moving  organ  into  feebler  and 
more  frequent  contractions,  as  mentioned  in  No. 
I.  4.  of  this  Section.  For  each  contraction  mov- 
ing through  a lefs  fpace,  or  with  lefs  force,  that 
is,  with  lefs  expenditure  of  the  fpirit  of  anima- 
tion, is  fooner  relaxed,  and  the  fpirit  of  anima- 
tion derived  at  each  interval  into  the  aCting  fibres 
being  lefs,  thefe  intervals  likewife  become  fhorter. 
Hence  the  tremours  of  the  hands  of  people  accuf- 
tomed  to  vinous  fpirit,  till  they  take  their  ufuai 
Itimulus  ; hence  the  quick  pulfe  in  fevers  attend- 
ed with  debility,  which  is  greater  than  in  fevers 
attended  with  ftrength;  in  the  latter  the  pulfe  fel- 
dom  beats  above  120  times  in  a minute,  in  the 
former  it  frequently  exceeds  140. 

It  muft  be  obfetved,  that  in  this  and  the  two 
following  articles  the  decreafed  adtion  of  the  fyf- 
tem  is  probably  more  frequently  occafioned  by 
deficiency  in  the  quantity  of  fenforial  power,  than 
in  the  quantity  of  ftimulus.  Thus  thofe  feeble 
eonflitutions  which  have  large  pupils  of  their 
eyes,  and  all  who  labour  under  nervous  fevers, 
feem  to  owe  their  want  of  natural  quantity  of  ac- 
tivity in  the  fyftem  to  the  deficiency  of  fenforial 
■power;  fince,  as  far  as  can  be  feen,  they  fre- 
quently poffefs  the  natural  quantity,  of  ftimulus. 

5.  A certain  quantity  of  ftimulus,  lefs  than 
that  above  mentioned,  inverts  the  order  of  fuc- 
ceffive  fibrous  contractions;  as  in  vomiting  the 
vermicular  motions  of  the  flomach  and  duodenum 
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are  inverted,  and  their  contents  ejcdted,  which  is 
probably  owing  to  the  exhauftion  of  the  fpirit  of 
animation  in  the  adling  mufcles  by  a previous  ex- 
ceffive  Ilimulus,  as  by  the  root  of  ipecacuanha, 
and  the  confequent  defedt  of  fenforial  power. 
The  fame  retrograde  .motions  affedt  the  whole 
inteftinal  canal  in  ileus ; and  the  cefophagus  in 
globus  hyftericus.  See  this  further  explained  in 
Sedt.  XXJX.  No.  11.  on  Retrograde  Motions. 

I mult  obferve,  alto,  that  fomething  limilar 
happens  in  the  production  of  our  ideas,  or  fen- 
fual  motions,  when  they  are  too  weakly  excited  ; 
when  any  one  is  thinking  intcnfely  about  one 
thing,  and  carelefsly  converting  about  another, 
he  is  liable  to  ule  the  word  of  a contrary  mean- 
ing to  that  which  he  deligned,  as  cold  weather 
for  hot  weather,  fummer  for  winter. 

6.  A certain  quantity  of  Ilimulus,  lefs  than 
that  above  mentioned,  is  fucceeded  by  paralytis, 
firft  of  the  voluntary  and  fenfttive  motions,  and 
afterwards  of  thofe  of  irritation  and  of  affociation., 
which  conftitutes  death. 


VI.  Cure  of  increafed  Exertion. 

1.  The  cure,  which  nature  has  provided  for 
the  increafed  exertion  of  any  part  of  the  fyftem, 
confifts  in  the  confequent'  expenditure  of  the  fen- 
forial power.  But  as  a greater  torpor  follows  this 

exhauftion 


7 24 


OF  STIMULUS 


Sect.  XII.  6.  i. 


exhauftion  of  fenforial  power,  as  explained  in 
the  next  paragraph,  and  a greater  exertion  fuc- 
ceeds  this  torpor,  the  conftitution  frequently  finks 
under  thefe  increafing  librations  between  exertion 
and  quiefcence ; till  at  length  complete  quiefcence, 
that  is,  death,  clofes  the  fcene. 

For,  during  the  great  exertion  of  the  fyflem  in 
the  hot  fit  of  fever,  an  increafe  of  fiimulus  is 
produced  from  the  greater  momentum  of  the 
blood,  the  greater  diftentiop  of  the  heart  and  ar- 
teries, and  the  increafed  production  of  heat,  by 
the  violent  aCtions  of  the  fyfiem  occafioned  by 
this  augmentation  of  fiimulus,  the  fenforial 
power  becomes  diminifhed  in  a few  hours  much 
beneath  its  natural  quantity,  the  vefifels  at  length 
ceafe  to  obey  even  thefe  great  degrees  of  fiimulus, 
as  fhewn  in  SeCt.  XL.  9.  1.  and  a torpor  of  the 
whole  or  of  a part  of  the  fyfiem  enfues. 

Now  as  this  fecond  cold  fit  commences  with  a 
greater  deficiency  of  fenforial  power,  it  is  alto  < , 
attended  with  a greater  deficiency  of  fiimulus 
than  in  the  preceding  cold  fit,  that  is,  with  lets 
momentum  of  blood,  lets  diftention  ot  the  heart. 
On  this  account  the  fecond  cold  fit  becomes  more 
violent  and  of  longer  duration  than  the  firit ; 
and  as  a greater  accumulation  ot  fenforial  power 
mufit  be  produced  before  the  fyfiem  of  vefiels  will 
again  obey  the  diminifhed  fiimulus,  it  follows, 
that  the  fecond  hot  fit  of  fever  will  be  more  vio- 
lent than  the  former  one.  And  that  unlefs  fome 

other 
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other  caufes  counteract  either  the  violent  exertions 
in  the  hot  lit,  or  the  great  torpor  in  the  cold  fit, 
life  will  at  length  be  extinguifhed  by  the  expen- 
diture of  the  whole  of  the  fenforial  power.  And 
from  hence  it  appears,  that  the  true  means  of 
curing  fevers  muft  be  fuch  as  decreafe  the  aCtion 

O 

of  the  fyftem  in  the  hot  fit,  and  increafe  it  in  the 
cold  fit ; that  is,  fuch  as  prevent  the  too  great 
diminution  of  fenforial  power  in  the  hot  fit,  and 
the  too  great  accumulation  of  it  in  the  cold  one. 

2.  Where  the  exertion  of  the  fenforial  powers 
is  much  increafed,  as  in  the  hot  fits  of  fever  or 
inflammation,  the  following  are  the  ufual  means 
of  relieving  it.  Decreafe  the  irritations  by  blood- 
letting, and  other  evacuations ; by  cold  water 
taken  into  the  flomach,  or  injeCted  as  an  enema, 
or  ufed  externally  ; by  cold  air  breathed  into  the 
lungs,  and  diffufed  over  the  fkin  ; with  food  of 
lets  ftimulus  than  the  patient  has  been  accuflomed 
to. 

3.  As  a cold  fit,  or  paroxyfm  of  inactivity  of 
fome  parts  of  the  fyftem,  generally  precedes  the 
hot  fit,  or  paroxyfm  of  exertion,  by  which  the 
fenforial  power  becomes  accumulated,  this  cold 
paroxyfm  fhould  be  prevented  by  ftimulant  me- 
dicines and  diet,  as  wine,  opium,  bark,  warmth, 
cheerfulnefs,  anger,  furprife. 

A'  Excite  into  greater  aCtion  fome  other  part 
of  the  fyftem,  by  which  means  the  fpirit  of  ani- 
mation may  be  in  part  expended,  and  thence  the 

inordinate 
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inordinate  actions  of  the  difeafed  part  may  be 
leflened.  Hence  when  a part  of  the  Ikin  adts 
violently,  as  of  the  face  in  the  eruption  oi  the 
fmall-pox,  if  the  feet  be  cold  they  fhould  be  co- 
vered. Hence  the  ufe  of  a blifter  applied  near  a 
topical  inflammation.  Hence  opium  and  warm 
bath  relieve  pains  both  from  excels  and  defeat  of 
ftim  ulus. 

5.  Firfl  increafe  the  general  Simulation  above 
its  natural  quantity,  which  may  in  l'ome  degree 
exhauS  the  fpirit  of  animation,  and  then  decreafe 
the  Simulation  beneath  its  natural  quantity. 
Hence  after  fudorifle  medicines  and  warm  air, 
the  application  of  refrigerants  may  have  greater 
effect,  if  they  could  be  adminiSerecl  without 
danger  of  producing  too  great  torpor  of  fome  part 
of  the  fySem ; as  frequently  happens  to  people 
in  health  from  coming  out  of  a warm  room  into 
the  cold  air,  by  which  a topical  inflammation  in 
confequence  of  torpor  of  the  mucous  membrane 
of  the  noSril  is  produced,  and  is  termed  a cold 
in  the  head. 


VII.  Cure  of  dccreafed  Exertion. 

i 

1.  Where  the  exertion  of  the  fenforial  powers 
is  tpuch  decrcafed,  as  in  tne  cold  fits  of  fever,  a 
gradual  accumulation  of  the  fpirit  of  animation 
takes  place  ; as  occurs  in  all  cafes  where  inacti- 
vity 
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vity  or  torpor  of  a part  of  the  fyftem  exifts ; this 
accumulation  of  fenforial  powci  mcieafcs,  tnl 
ftimuH  lefs  than  natural  are  lufficient'  to  throw  it 
into  adtion,  then  the  cold  lit  ceafes ; and  from 
the  action  of  the  natural  itimuli  a hot  one  fuc- 
ceeds  with  mcrealed  activity  ot  the  whole  lyftem. 

So  in  fainting  tits,  or  fyncope,  there  is  a tem- 
porary deficiency  of  fenforial  exertion,  and  a 
confequent  quiefcence  of  a great  part  of  the  fyftem. 
This  quiefcence  continues,  tiil  the  fenforial  power 
becomes  again  accumulated  in  the  torpid  organs; 
and  then  the  ufual  diurnal  ftimuli  excite  the 
revivefcent  parts  again  into  adtion ; but  as  this 
kind  of  quiefcence  continues  but  a fhort  time 
compared  to  the  cold  paroxyfm  of  an  ague,  and 
lefs  affedts  the  circulatory  fyftem,  a'- lefs  fuper- 
abundancy  of  exertion  fucceeds  in  the  organs 
previoufly  torpid,  and  a lefs  excefs  of  arterial  ac- 
tivity. SeeSedt.  XXXIV.  1.  6. 

2.  In  the  difeafes  occafioned  by  a defedl  of 
fenforial  exertion,  as  in  cold  fits  of  ague,  hyfteric 
complaint,  and  nervous  fever,  the  following 
means  are  thofe  commonly  ufed.  1.  Increafe  the 
ftimulation  above  its  natural  quantity  for  fome 
weeks,  till  a new  habit  of  more  energetic  con- 
traction of  the  fibres  is  efiablifhed.  This  is  to 
be  done  by  wine,  opium,  bark,  fteel,  given  at 
exa6t  periods,  and  in  appropriate  quantities;  for 
if  thefe  medicines  be  given  in  fueh  quantity,  as 
to  induce  the  lead  degree  of  intoxication,  a 

debility 
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debility  fucceeds  from  the  ufelefs  exhauttion  of 
ipirit  of  animation  in  confcquence  of  too  great 
exertion  of  the  mufcles  or  organs  of  fenfe.  To 
thefe  irritative  ftimuli  Ihould  be  added  the  fenfi- 
tive  ones  of  cheerful  ideas,  hope,  affe&ion. 

3.  Change  the  kinds  of  ftimulus.  The  habits 
acquired  by  the  conftitution  depend  on  fuch  nice 
circumftances,  that  when  one  kind  of  ftimulus 
.ceafes  to  excite  the  fenforial  power  into  the  quan- 
tity of  exertion  neceffary  to  health,  it  is  often 
fufficient  to  change  the  ftimulus  for  another 
apparently  timilar  in  quantity  and  quality.  Thus 
when  wine  ceafes  to  ftimulate  the  conftitution, 
opium  in  appropriate  dofes  fupplies  the  defedl ; 
and  the  contrary.  This  is  alfo  obferved  in  the 
effedts  of  cathartic  medicines,  when  one  lofes  its 
power,  another,  apparently  lefs  efficacious,  will 
fuccced.  Hence  a change  of  diet,  drink,  and 
ftimulating  medicines,  is  often  advantageous  in 
difeafes  of  debility. 

4.  Stimulate  the  organs,  whofe  motions  are 
affociated  with  the  torpid  parts  of  the  fyftem. 
The  adtions  of  the  minute  veffels  of  the  various 
parts  of  the  external  Ikin  are  not  only  aflbeiated 
with  each  other,  but  are  ftrongly  affociated  with 
thofe  of  fome  of  the  internal  membranes,  and 
particularly  of  the  ftomach.  Hence  when  the 
exertion  of  the  ftomach  is  lefs  than  natural,  and 
indigeftion  and  heartburn  fucceed,  nothing  fo 
certainly  removes  thefe  fymptoms  as  the  ftimulus 
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of  a blifter  on  the  back.  The  eoldnefs  of  the 
extremities,  as  of  the  nofe,  ears,  or  fingers,  are 
hence  the  beft  indication  for  the  fuccefsfal  ap- 
plication of  blitters. 

5.  Decreafe  the  ftimulus  for  a time.  By  lef- 
fening  the  quantity  of  heat  for  a minute  or  two 
by  going  into  the  cold  bath,  a great  accumulation 
of  fenforial  power  is  produced  ; for  not  only  the 
minute  veffels  of  the  whole  external  fkin  for  a 
time  become  inactive,  as  appears  by  their  pale- 
nefs;  but  the  minute  veffels  of  the  lungs  lofe 
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much  of  their  activity  alfo  by  concert  with  thofe 
of  the  fkin,  as  appears  from  the  difficulty  of 
breathing  at  firft  going  into  cold  water.  On 
emerging  from  the  bath  the  fenforial  power  is 


thrown  into  great  exertion  by  the  ftimulus  of  the 
common  degree  of  the  warmth  of  the  atmofphcre, 
and  a great  produ&ion  of  animal  heat  is  the 
confequence.  The  longer  a perfon  continues  in 
the  cold  bath  the  greater  muft  be  the  prefent  in- 
ertion  of  a great  part  of  the  fyftem,  and  in  con- 
fequence a greater  accumulation  of  fenforial  pow- 
er. \V  hence  M.  Pome  recommends  fome  me- 
lancholy patients  to  be  kept  from  two  to  fix  hours 
m fpring- water,  and  in  baths  ftill  colder. 

6.  Decreafe  the  ftimulus  for  a time  below  the 
natural,  and  then  increafe  it  above  natural.  The 
effccft  of  this  procefs,  improperly  ufed,  is  l'een  in 
giving  much  food,  or  applying  much  warmth, 
to  thole  who  have  been  previoufiy  expofed  to 
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great  hunger,  or  to  great  cold.  The  accumulated 
fenforial  power  is  thrown  into  fo  violent  exertion, 
that  inflammations  and  mortifications  fupervcne,. 
and  death  clofes  the  cataftrophe.  In  many  dif* 
eafes  this  method  is  the  moil  fuceefsful ; hence 
the  bark  in  agues  produces  more  certain  effect 
after  the  previous  exhibition  of  emetics.  In  dif- 
eafes  attended  with  violent  pain,  opium  has 
double  the  effedh,  if  venefedtion  and  a cathartic 
have  been  previoufly  ufed.  On  this  feems  to  have 
been  founded  the  fuceefsful  pradtice  of  Sydenham, 
who  ufed  venefedtion  and  a cathartic  in  chlorofis 
before  the  exhibition  of  the  bark,  fteel,  and 
opiates.- 

7.  Prevent  any  unneceffary  expenditure  of 
fenforial  power.  Hence  in  fevers  with  debility 
a decumbent  poflure  is  preferred,  with  lilence, 
little  light,  and  fuch  a quantity  of  heat  as  may 
prevent  any  chill  fenfation,  or  any  coldnefs  of 
the  extremities.  The  pulfe  of  patients  in  fevers 
with  debility  increafes  in  frequency  above  ten- 
pulfations  in  a minute  on  their  riling  out  of  bed. 
For  the  expenditure  of  fenforial  power  to  pre- 
lerve  an  eredt  polture  of  the  body  adds  to  the 
general  deficiency  of  it,  and  thus  affedts  the 
circulation. 

8.  The  longer  in  time  and  the  greater  in  de- 
gree the  quiefcence  or  inertion  of  an  organ  has 
been,  lb  that  it  Hill  retains  life  or  excitability,  the 
lefs  fUmulus  lhould-at  firfl  be  applied  to  it.  The- 

quantity 


AND  EXERTION. 


Sect.  XII.  7.8. 


T3r 


quantity  of  {Emulation  is  a matter  of  great  nicety 
to  determine,  where  the  torpor  or  quiefcence  of 
the  fibres  has  been  experienced  in  a great  degree, 
or  for  a confidcrable  time,  as  in  cold  fits  of  the 
acme,  in  continued  fevers  with  great  debility,  or 
in  people  famiflied  at  fea,  or  perifhing  with  cold. 
In  the  two  laft  cafes,  very  minute  quantities  of 
food  fhould  be  firft  fupplied,  and  very  few  addi- 
tional degrees  of  heat.  In  the  two  former  cafes, 
but  little  flimulus  of  wine  or  medicine,  above 
what  they  had  been  lately  accuflomcd  to,  fhould 
be  exhibited,  and  this  at  frequent  and  Rated  in- 
tervals, fo  that  the  efiedt  of  one  quantity  may  be 
obferved  before  the  exhibition  of  another. 

If  thefe  circum fiances  are  not  attended  to,  as 
the  fenforiai  power  becomes  accumulated  in  the 
quiefcent  fibres,  an  inordinate  exertion  takes 
place  by  the  increafe  of  flimulus  adding  on  the 
accumulated  quantity  of  fenforiai  power,  and 
either  the  paralyfis,  or  death  of  the  contractile 
fibres  enfues,  from  the  total  expenditure  of  the 
fenforiai  power  in  the  affedted  organ,  owing  to 
this  increafe  of  exertion,  like  the  debility  after 
intoxication.  Or,  fecondly,  the  violent  exertions 
above  mentioned  produce  painful  fenfation,  which 
becomes  a new  flimulus,  and  by  thus  producing 
inflammation,  and  increafing  the  adfivity  of  the 
fibres  already  too  great,  fooner  exhaufts  the  whole 
of  the  fenforiai  power  in  the  adting  organ,  and 

K 2 mortification, 
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mortification,  that  is,  the  death  of  the  part, 
fupervenes. 

Hence  there  have  been  many  inflances  of  peo- 
ple,'whofe  limbs  have  been  long  benumbed  by 
expofure  to  cold,  who  have  loft  them  by  morti- 
fication on  their  being  too  haftily  brought  to 
the  fire ; and  of  others,  who  were  nearly  famifhed 
at  lea,  who  have  died  foon  after  having  taken 
not  more  than  an  ufual  meal  of  food.  I have 
heard  of  two  well-attefled  inflances  of  patients  in 
the  cold  fit  of  ague,  who  have  died  from  tho  ex- 
hibition of  gin  and  vinegar,  by  the  inflammation 
which  enfued.  And  in  many  fevers  attended 
with  debility,  the  unlimited  ufe  of  wine,  and  the 
wanton  application  of  blifters,  I believe,  has 
deftroyed  numbers  by  the  debility  confequent  to 
too  great  flimulation,  that  is,  by  the  exhauflion 
of  the  fenforial  power  by  its  inordinate  exertion. 

Wherever  the  leaft  degree  of  intoxication 
exifls,  a proportional  debility  is  the  confequence; 
but  there  is  a golden  rule  by  which  the  neceffary 
and  ufeful  quantity  of  flimulus  in  fevers  with 
debility  may  be  afcertained.  When  wine  or  beer 
is  exhibited  either  alone  or  diluted  with  water, 
if  the  pulfc  becomes  flower  the  flimulus  is  of  a 
proper  quantity ; and  fhould  be  repeated  every 
two  or  three  hours,  or  when  the  pulie  again 
becomes  quicker. 

In  the  chronical  debility  brought  on  by  drink- 
ing fpirituous  or  fermented  liquors,  there  is  ano- 
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ther  golden  rule  by  which  I -have  fuccefsfully 
directed  the  quantity  of  fpirit  which  they  may 
fafcly  lefien,  for  there  is  no  other  means  by  which 
they  can  recover  theit  health.  It  fhould  be  pre- 
mifed,  that  where  .the  power  of  digeftion  in 
thefe  patients  is  totally  deftroyed,  there  is  not 
much  reafon  to  expedt  a return  to  healthful  vi- 
gour. 

I have  directed  feveral  of  thefe  patients  to  omit 
one  fourth  part  of  the  quantity  of  vinous  fpirit 
they  have  been  lately  accuftomed  to,  and  if  in  a 
. fortnight  their  appetite  increafes,  they  are  advifed 
to  omit  another  fourth  part ; but  if  they  perceive 
that  their  digeftion  becomes  impaired  from  the 
want  of  this  quantity  of  fpirituous  potation,  they 
are  advifed  to  continue  as  they  are,  and  rather 
bear  the  ills  they  have,  than  rifk  the  encounter 
of  greater.  At  the  lame  time  flefh-meat  with  or 
without  fpice  is  recommended,  with  Peruvian 
bark  and  fteel  in  imall  quantities  between  their 
meals,  and  half  a grain  of  opium,  or  a grain,  with 
five  or  eight  grains  of  rhubarb  at  night 

VIII.  Conclufion , 

It  may  be  afked,  if  ft im ulus  exhaufts  the  fen- 
forial  power,  can  an  increafe  of  it  ever  be  ufed 
with  advantage,  where  the  fenforial  power  is 
already  in  too  fmall  quantity  ? We  niuil  recoiled!, 
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that  the  fenforral  power  is  produced  in  the  brain 
and  fpinal  marrow  by  the  fibrous  adlions  of  thofe 
glands  like  other  fecretions : and  that  hence  an 
increafed  adlion  of  thefe  glands  by  an  adapted 
ftimulus,  or  by  aflbeiation  of  motions,  may  in- 
creal'e  the  quantity  of  fenforial  power,  which 
increafed  actions  of  the  fyftem  may  be  continued 
by  habit,  after  the  ftimulus  is  withdrawn.  Thus 
fome  kinds  of  ftimuli  affedt  particular  parts  of 
the  fyftem,  as  blifters  affedt  the  fkin,  and  the 
ftomach  by  its  aflbeiation  with  the  fkin  ; emetics 
affedt  the  ftomach,  cathartics  the  inteftines ; and 
fea-falt  the  perfpirable  glands  or  capillaries  : but 
it  is  probable,  that  wine  and  opium  affedt  the 
whole  fyftem  ; and,  when  given  in  fmall  repeated 
quantities,  that  they  increafe  the  fecretion  of  fen- 
forial power,  either  by  their  immediate  ftimulus 
or  by  aflbeiation,  and  that  the  ftrength  of  con- 
valefcents  is  recruited,  as  they  are  thus  enabled 
to  digeft  more  food,  and  that  of  a fomewhat  more 
ftimulating  quality.  The  Peruvian  bark,  and 
arfcnic,  in  the  cure  of  agues,  probably  adt  in  a 
ftmilar  manner  on  the  ftomach,  and  on  the  parts 
affocialed  with  it,  fo  as  to  increafe  their  powers 
of  adtion;  but  not  on  the  whole  fyftem,  as  ge- 
neral heat  is  not  produced  by  them. 
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. SECT.  XIII. 

OF  VEGETABLE  ANIMATION. 


I.  I.  Vegetables  are  irritable,  mimofa,  dioncea  mufcipula.  Ve- 
getable fecretions.  2 . Vegetable  buds  are  inferior  animals , 
me  liable  to  greater  or  lefs  irritability.  II.  Stamens  andpif- 
tils  ef  plants  Jhew  marks  of  fenjibility . III.  Vegetables  pof- 

fefs  fome  degree  of  volition.  IV.  Motions  of  plants  are  offi- 
ciated like  thofe  of  animals.  V.  I.  Vegetable  flrudlure  like 
that  of  animals , their  anthers  and  f igmas  are  living  crea- 
tures. Male  fiouiers  of  Vallifneria.  2.  Whether  veget- 
ables pojjefs  ideas  ? They  have  organs  of  fenfe , as  of  touch 
and  fmell,  and  ideas  of  external  things  P 


I.  1 . The  fibres  of  the  vegetable  world,  as  well 
as  thofe  of  the  animal,  are  excitable  into  a variety 
of  motions  by  irritations  of  external  objects.  This 
appears  particularly  in  the  mimofa  or  fenfitive 
plant,  whole  leaves  contract  on  the  flighted:  in- 
jury; the  dionaea  mufcipula,  which  was  lately 
brought  over,  from  the  marfhes  of  America,  pre- 
fents  us  with  another  curious  infiance  of  vceet- 
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able  irritability  ; its  leaves  are  armed  with  fpines 
on  their  upper  edge,  and  are  fpread  on  the 
ground  around  the  flem ; when  an  infeeft  creeps 
on  any  of  them  in  its  paffage  to  the  flower  or 
feed,  the  leaf  fhuts  up  like  a fieel  rat-trap,  and 
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deftroys  its  enemy.  See  Botanic  Garden,  Part  II. 
note  on  Silene. 

The  various  fecretions  of  vegetables,  as  of 
odour,  fruit,  gum,  refin,  wax,  honey,  feem 
brought  about  in  the  lame  manner  as  in  the 
glands  of  animals:  the  taftelefs  moiflure  of  the 
earth  is  converted  by  the  hop-plant  into  a bitter 
juice;  as  by  the  caterpillar  in  the  nutfhell  the 
fweet  kernel  is  converted  into  a bitter  powder. 
While  the  power  of  abforption  in  the  roots  and 
barks  of  vegetables  is  excited  into  action  by  the 
fluids  applied  to  their  mouths  like  the  lacleals 
and  lymphatics  pf  animals. 

2.  The  individuals  of  the  vegetable  world  may 
be  confidered  as  inferior  or  lels  perfect  animals  ; 
a tree  is  a congeries  of  many  living  buds,  and  in 
this  refpedt  referable^.  the  branches  of  coralline, 
which  are  a congeries  of  a multitude  of  animals. 
Each  of  thefe  buds  of  a tree  has  its  proper  leaves 
or  petals  for  lungs,  produces  its  viviparous  or  its 
oviparous  offspring  in  buds  or  feeds ; has  its 
own  roots,  which  extending  down  the  Item  of 
the  tree  are  interwoven  with  the  roots  of  the  other 
buds,  and  form  the  bark,  which  is  the  only  liv- 
ing part  of  the  flem,  is  annually  renewed,  and 
is  fuperinduced  upon  the  former  bark,  which  then 
dies,  and  with  its  ftagnated  juices  gradually  hard- 
ening into  wood  forms  the  concentric  circles, 
which  we  fee  in  blocks  of  timber. 

The  following  circumftances  evince  the  indivi- 
duality 
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duality  of  the  buds  of  trees.  Firft,  there  are 
many  trees,  whole  whole  internal  wood  is  periih- 
ed,  ,and  yet  the  branches  are  vegete  and  healthy. 
Secondly,  the  fibres  of  the  barks  of  trees  are 
chiefly  longitudinal,  refembling  roots,  as  is  beau- 
tifully feen  in  thofe  prepared  barks*  that  were 
lately  brought  from  Otaheite.  Thirdly,  in  ho- 
rizontal wounds  of  the  bark  of  trees,  the  fibres 
of  the  upper  lip  are  always  elongated  downwards 
like  roots,  but  thofe  of  the  lower  lip  do  not  ap- 
proach to  meet  them.  Fourthly,  if  you  wrap 
wet  mofs  round  any  joint  of  a vine,  or  cover  it 
with  moift  earth,  roots  will  fhoot  out  from  it. 
Fifthly,  by  the  inoculation  or  ingrafting  of  trees 
many  fruits  are  produced  from  one  Hem.  Sixthly, 
a new  tree  is  produced  from  a branch  plucked 
from  an  old  one,  and  fet  in  the  ground.  Whence 
it  appears  that  the  buds  of  deciduous  trees  are  fo 
many  annual  plants,  that  the  bark  is  a contex- 
ture of  the  caudexcs  of  each  individual  bud; 
which  confifts  of  a leaf  or  plumula  at  top,  of  a 
radicle  below,  and  of  a caudex,  which  joins  thefe 
together,  and  conftitutes  the  bark  of  the  tree,  and 
that  the  internal  wood  is  of  no  other  ufc  but  to 
fupport  them  in  the  air,  and  that  thus  they  re- 
ferable the  animal  world  in  their  individuality. 

Ihc  irritability  of  plants,  like  that  of  animals, 
appears  liable  to  be  increafed  or  decreafed  by  ha- 
bit ; for  thofe  trees  or  fhrubs,  which  arc  brought 
from  a colder  climate  to  a warmer,  put  out  their 

leaves 


138  OF  VEGETABLE  Sect.  XIII.  z. 

leaves  and  blofloms  a fortnight  fooner  than  the 
indigenous  ones. 

Profeflor  Kalm,  in  his  Travels  in  New  York, 
obferves  that  the  apple-trees  brought  from  England 
bloffom  a fortnight  fooner  than  the  native  ones. 
In  our  country  the  fhrubs,  that  are  brought  a de- 
gree or  two  from  the  north,  are  obferved  to  flou- 
rifh  better  thanthofe,  which  come  from  the  fouth. 
The  Siberian  barley  and  cabbage  are  faid  to  grow 
larger  in  this  climate  than  the  limilar  more  fou- 
thern  vegetables.  And  our  hoards  of  roots,  as  of 
potatoes  and  onions,  germinate  with  lcfs  heat  in 
lpring,  after  they  have  been  accuftomed  to  the 
winter’s  cold,  than  in  autumn  after  the  fummer’s 

i* 

heat. 

II.  The  ftamens  and  piftils  of  Towers  fhew 
evident  marks  of  fenfibility,  not  only  from 
many  of  the  ftamens  and  fome  piftils  approach- 
ing towards  each  other  at  the  feafon  of  im- 
pregnation, but  from  many  of  them  cloftng 
their  petals  and  calyxes  during  the  cold  parts 
of  the  day.  For  this  cannot  be  atcribed  to 
irritation,  becaufe  cold  means  a defect  of  the 
flimulus  of  heat ; but  as  the  want  of  accuftomed 
ftimuli  produces  pain,  as  in  coldneis,  hunger,  and 
thirft:  of  animals,  thefe  motions  of  vegetables  in 
cloftng  up  their  flowers  mutt  be  afenbed  to  the 
difagreeable  fenfation,  and  not  to  the  irritation  of 
cold.  Others  clofe  up  their  leaves  during  dark- 
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nefs,  which,  like  the  former,  cannot  be  owing  to 
irritation,  as  the  irritating  material  is  withdrawn. 

It  may  be  objected,  that,  when  the  petals  and 
calyxes  of  flowers,  and  the  leaves  of  fome  ve- 
getables, dole  in  the  night,  this  may  be  their 
natural  ftate,  like  the  doling  of  the  eyelids  in 
the  fleep  of  animals;  and  that  it  Ihould  thence  be 
afcribed  to  the  fufpenfion  of  volition,  rather  than 
to  difagreeable  fenfation.  It  may  be  anfwered, 
that  in  the  fleep  of  animals  the  cloflng  of  the  eye- 
lids may  not  be  the  natural  ftate  of  the  part,  fince 
in  the  great  inirritability  and  infenflbility  attending 
fome  fevers  the  patients  fleep  with  their  eyes  half- 
open, and  in  adual  death  the  eyes  do  not  clofe 
fpontaneoufly,  and  that  hence  the  cloflng  of  the 
eyelids  in  fleep  feems  to  be  in  confequence  of 
our  increafed  internal  fenfibility  to  light,  or  dull, 
or  drynefs. 

And  it  is  certain,  that  the  abfence  of  the  ac- 

\ 

cuftomed  quantity  of  heat  decreafes  the  adion  of 
animal  fibres,  as  is  evinced  by  the  palenefs  of  the 
fldn,  when  it  is  expofed  to  great  cold ; and  the 
increafed  adion  of  the  fubcutaneous  mufcles,  as 
in  fhuddering  from  cold,  is  certainly  owing  to 
the  difagreeable  fenfation  confequent  to  the  dimi- 
nution of  the  accuftomed  irritative  motions,  as  in 
Sed.  XXXII.  10.  andSed.  IV.  5. 

An  excels  of  moifture  on  fome  parts  of  flowers 
and  leaves  may  occafion  a dilagreeablc  fenfation, 
as  when  a drop  of  water  gets  down  the  windpipe 

into 
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into  the  lungs  of  animals,  and  may  thus  occafion 
them  to  clofe. 

The  approach  of  the  anthers  in  many  flowers 
to  the  ftigmas,  and  of  the  piftils  of  fome  flowers 
to  the  anthers,  muft  be  afcribed  to  the  paflion  of 
love,  and  hence  belongs  to  fenfation,  not  to  irri- 
tation. 

III.  That  the  vegetable  world  poffeffes  fome  de- 
gree of  voluntary  powers,  appears  from  their  ne- 
ceffity  to  fleep,  which  we  have  fhewn  in  Se6t. 
XVIII.  to  confift  in  the  temporary  abolition 
of  voluntary  power.  This  voluntary  power 
feems  to  be  exerted  in  the  circular  movement  of 
the  tendrils  of  vines,  and  other  climbing  veget- 
ables ; or  in  the  efforts  to  turn  the  upper  furface 
’’of  their  leaves,  or  their  flowers  to  the  light. 

IV.  The  affociations  of  fibrous  motions  are  ob- 
l’ervablein  the  vegetable  world,  as  well  as  in  the 
animal.  The  divifions  of  the  leaves  of  the  fenfi- 
tive  plant  have  been  accuftomed  to  contract  at 
the  fame  time  from  the  abfence  of  light ; hence 
if  by  any  other  circumftance,  as  a flight  ftrohe  or 
injury,  one  divifion  is  irritated  into  contraction, 
the  neighbouring  ones  contract  alfo,  from  their 
motions  being  affociated  with  thole  of  the  irritated 
part.  So  the  various  ftamina  of  the  clafs  of  fyn- 
genefia  have  been  accuftomed  to  contract  toge- 
ther in  the  evening,  and  thence  if  you  Simulate 
one  of  them  with  a pin,  according  to  the  experi- 
ment of  M.  Colvolo,  they  all  contract  from  their 
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acquired  affociations.  Which  alfo  fhews,  that 
the  number  of  male  or  female  organs  exifling  in 
one  flower  does  not  deflroy  the  individuality  of  it; 
any  more  than  the  number  of  paps  of  a bitch  or 
fow,  or  the  double  organ  of  a barn-door  cock  ; 

' which  is  further  evinced  by  the  anthers  and 
ftigmas  of  fome  hermaphrodite  flowers  probably 
receiving  their  nutriment  from  the  fame  honey- 
gland  or  neCtary,  and  having  their  blood  oxyge- 
nated by  the  fame  coral,  while  in  the  plants  of 
the  elatles  of  monecia  and  diecia  the  male  and 
female. organs  of  reproduction  belong  to  different 
vegetable  beings. 

To  evince  that  the  collapfing  of  the  fenfitive 
plant  is  not  owing  to  any  mechanical  vibrations 
propagated  along  the  whole  branch,  when  a 
fingle  leaf  is  flruck  with  the  finger,  a leaf  of  it  was 
flit  with  fharp  feiffars,  and  fome  feconds  of  time 
paffed  before  the  plant  feemed  fenfible  of  the  in- 
jury ; and  then  the  whole  branch  collapfed  as  far 
* as  the  principal  flem  : this  experiment  was  re- 
peated feveral  times  with  the  leaf!  poffible  im- 
pulfe  to  the  plant. 

V.  1.  For  the  numerous  circumftances  In  which 
vegetable  buds  are  analogous  to  animals,  the  read- 
er is  referred  to  the  additional  notes  at  the  end 
of  the  Botanic  Garden,  Part  I.  It  is  there  fhewn, 
that  the  roots  of  vegetables  referable  the  laCleal 
fyfiem  of  animals  ; the  fap-veffels  in  the  early 
fpring,  before  their  leaves  expand,  are  analogous 

to 
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to  the  placental  veffels  of  the  foetus;  that  the 
leaves  of  land-plants  refemble  lungs,  and  thofe  of 
aquatic  plants  the  gills  of  fifh;  that  there  are 
other  fyftems  of  veffels  refembling  the  vena  por- 
tarum  of  quadrupeds,  or  the  aorta  of  fifh  ; that 
the  digeftive  power  of  vegetables  is  fimilar  to  that 
of  animals,  converting  the  fluids,  which  they  ab- 
forb,  into  fugar;  that  their  feeds  refemble  the 
eggs  of  aliimals,  and  their  buds  and  bulbs  their 
viviparous  offspring.  And,  laftly,  that  the  an- 
thers and  fligmas  are  real  animals,  attached  in- 
deed to  their  parent  tree  like  polypi  or  coral  in- 
ledts,  but  capable  of  fpontaneous  motion ; that 
they  are  affedted  with  the  paflion  of  love,  and 
furnifhed  with  powers  of  reproducing  their  fpe- 
cies,  and  are  fed  with  honey  like  the  moths  and 
butterflies,  which  plunder  their  nedtaries.  See 
Botanic  Garden,  Part  I.  add.  note  XXXIX. 

The  male  flowers  of  vallifneria  approach  ftill 
nearer  to  apparent  animality,  as  they  detach 
themfelves  from  the  parent  plant,  and  float  on  the 
furface  of  the  water  to  the  female  ones.  Bota- 
nic Garden,  Part  II.  Art.  Vallifneria.  Other 
flowers  of  the  claffes  of  monecia  and  diecia,  and 
polygamia,  difeharge  the  fecundating  farina, 
which  floating  in  the  air  is  carried  to  the  ftigma 
of  the  female  flowers,  and  that  at  confiderable  dif- 
tances.  Can  this  be  effected  by  any  lpecific  at- 
traction ? or,  like  the  diffufion  of  the  odorous 
particles  of  flowers,  is  it  left  to  the  currents  of 
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winds,  and  the  accidental  mifcarriages  of  it  coun- 
teracted by  the  quantity  of  its  production  ? 

2.  This  leads  us  to  a curious  inquiry,  whether 
vegetables  have  ideas  of  external  things  ? As  all 
our  ideas  are  originally  received  by  our  lenfes,  the 
queftion  may  be  changed  to,  whether  vegetables 
poffefs  any  organs  of  fenfe  ? Certain  it  is,  that 
they  poffefs  a fenfe  of  heat  and  cold,  another  of 
moifture  and'drynefs,  and  another  of  light  and 
darknefs  ; for  they  clofe  their  petals  occalionally 
from  the  prefence  of  cold,  moifture,  or  darknefs. 
And  it  has  been  already  fhewn,  that  thefe  adtions 
cannot  be  performed  limply  from  irritation,  be- 
caufe  cold  and  darknefs  are  negative  quantities, 
and  on  that  account  lenfation  or  volition  are  im- 
plied, and  in  confequence  a fenforium  or  union 
of  their  nerves.  So  when  we  go  into  the  light, 
we  contract  the  iris ; not  from  any  famulus  of 
the  light  on  the  fine  mufcles  of  the  iris,  but  from 
its  motions  being  affociated  with  the  fenfation  of 
too  much  light  On  the  retina : which  could  not 
take  place  without  a fenforium  or  centre  of  union 
of  the  nerves  of  the  iris  with  thofe  of  vifion.  See 
Botanic  Garden,  Part  I.  Canto  3.  1.  440.  note. 

Betides  thefe  organs  of  fenfe,  which  diftin- 
guilh  cold,  moifture,  and  darknefs,  the  leaves  of 
mimofa,  and  of  dionaea,  and  of  drofera,  and  the 
ftamens  of  many  flowers,  as  of  the  berbery,  and 
the  numerous  clafs  of  fyngenefla;  are  fenfible  to 
mechanic  impa&,  that  is,  they  poffefs  a fenfe  of 

touch. 
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touch,  as  well  as  a common  fenforium;  by  the 
medium  of  which  their  mufcles  are  excited  into 
action.  Laftly,  in  many  flowers  the  anthers, 
when  mature,  approach  the  ftigma,  in  others  the 
female  organ  approaches  to  the  male.  In  a plant 
of  collinfonia,  a branch  of  which  is  now  before 
me,  the  two  yellow  ftamens  are  about  three  eights 
of  an  inch  high,  and  diverge  from  each  other 
at  an  angle  of  about  fifteen  degrees,  the  purple 
ftyle  is  half  an  inch  high,  and  in  fome  flowers  is 
now  applied  to  the  ftameiv  on  the  right  hand, 
and  in  others  to  that  of  the  left ; and  will,  I lup- 
pofe,  change  place  to-morrow  in  thofe,  where  the 
anthers  have  not  yet  efFul'ed  their  powder. 

I afk,  by  what  means  are  the  anthers  in  many 
flowers,  and  lligmas  in  other  flowers,  directed 
to  find  their  paramours  ? How  do  either  bf  them 
know,  that  the  other  exifts  in  their  vicinity  ? 
Is  this  curious  kind  of  ftorge  produced  by  me- 
chanic attraction,  or  by  the  fenfation  of  love  ? The 
latter  opinion  is  fupported  by  the  flrongefl  ana- 
logy, becaufe  a reproduction  of  the  fpecies  is  the 
confequence ; and  then  another  organ  of  fenfe 
muft  be  wanted  to  direCt  thefe  vegetable  amou- 
rettes to  find  each  other,  one  probably  analogous 
to  our  fenfe  of  fmell,  which  in  the  animal  world 
direCls  the  new-born  infant  to  its  fource  of  nou- 
rifhment,  and  they  may  thus  poflels  a faculty  of 
perceiving  as  well  as  of  producing  odours. 

Thus,  befides  a kind  of  tafle  at  the  extremi- 
ties 


9 


Sect.  XIII.  5.  2.  ANIMATION.  • 14$ 

ties  of  their  roots,  fimilar  to  that  of  the  extremi- 
ties of  our  la£eal  veffels,  for  the  purpofe  of  fe- 
lecting  their  proper  food : and  betides  different 
kinds  of  irritability  refiding  in  the  various  glands, 
which  feparate  honey,  wax,  reftn,  and  other  juices 
■ from  their  blood ; vegetable  life  feems  to  poffefs 
an  organ  of  fenfe  to  diftinguilh  the  variations  of 
heat,  another  to  diftinguilh  the  varying  degrees  of 
moifture,  another  of  light,  another  of  touch,  and 
probably  another  analogous ' to  our  fenfe  of  fmell. 
To  thefe  muft  be  added  the  indubitable  evidence 
of  their  paftion  of  love,  and  I think  we  may 
truly  conclude,  that  they  are  furnifhed  with  a 
common  fenforium  belonging  to  each  bud,  and 
that  they  muft  occafionally  repeat  thofe  percep- 
tions either  in  their  dreams  or  waking  hours,  and 
confequently  poffefs  ideas  of  fo  many  of  the  pro- 
perties of  the  external  world,  and  of  their  own 
I exiftencc. 
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SECT.  XIV. 

OP  THE'' PRODUCTION  OF  IDEAS. 

I.  Of  material  and  immaterial  brings.  Do  Urine  of  St.  Paul. 
II.  I.  Of  the  fenfc  of  touch.  Of folidity.  2.  Of  figure. 
ATotion.  Time.  Place.  Space.  Number.  3.  Of  the 
penetrability  of  matter.  4.  Spirit  of  animation  poffejjes  fa- 
hdity,  figure,  vifbility,  &c.  Of fpirits  and  angels.  5.  'The 
exifience  of  external  things.  III.  Of  vifion.  IV.  Of  hear- 
ing. V.  Of  fine  ll  and  tafie.  VI.  Of  the  organ  of  fenfc 
by  which  we  perceive  heat  and  cold , not  by  the  fenfc  of 
touch.  VII,  Of  the  fenfc  of  extenfion,  the  whole  of  the  lo- 
comotive mufcles  may  be  confidered  as  one  organ  of  fenfc. 
VIII.  Of  the  Jcnfes  of  hunger,  thirfi,  want  offrcfh  air , 
fuckling  children,  and  lufl.  IX.  Of  many  other  organs  of 
fenfe  belonging  to  the  glands.  Of  painful  fcnfations  from 
the  cxcefs  of  light,  prejfurc,  heat,  itching,  caufiics,  and  elec- 
tricity. 

I.  Philosophers  have  been  much  perplexed 
to  underhand,  in  what  manner  we  become  ac- 
quainted with  the  external  world  ; infomueh  that 
Dr.  Berkeley  even  doubted  its  exifience,  froiq  hav- 
ing obferved  (as  he  thought)  that  none  of  our 
ideas  refemble  their  corrcfpondent  objects.  Mr. 
Hume  affects,  that  our  belief  depends  on  the 
greater  diftindlnefs  or  energy  of  our  ideas  from 
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perception;  and  Mr.  Reid  has  lately  contended, 
that  our  belief  of  external  objeCts  is  an  innate 
principle  neceflarily  joined  with  our  perceptions. 

So  true  is  the  obfervation  of  the  famous  Mal- 
• branch,  “ that  our  fenfes  are  not  given  us  to  dif- 
cover  the  effences  of  things,  but  to  acquaint  us 
with  the  means  of  preferving  our  exiftence,”  (L.I. 
ch.  v.)  a melancholy  reflection  to  philofophers  ! 

Some  philofophers  have  divided  all  created  be- 
ings into  material  and  immaterial : the  former  in- 
cluding all  that  part  of  being,  which  obeys  the 
mechanic  laws  of  aCtion  and  reaction,  but  which 
can  begin  no  motion  of  itfelf ; the  other  is  the 
caufe  of  all  motion,  and  is  either  termed  the 
power  of  gravity,  or  of  fpecific  attraction,  or  the 
fpirit  of  animation.  This  immaterial  agent  is 
fuppofed  to  exift  in  or  with  matter,  but  to  be 
quite  diftinCt  from  it,  and  to  be  equally  capable 
of  exiftence,  after,  the  matter,  which  now  poflefles 
it,  is  decompofed. 

Nor  is  this  theory  ill  fupported  by  analogy, 
flnce  heat,  electricity,  and  magnetifm,  can  be 
given  to  or  taken  from  a piece  of  iron;  and  mutt 
therefore  exift,  whether  feparated  from  the  metal, 
or  combined  with  it.  From  a parity  of  reafon- 
ing,  the  fpirit  of  animation  would  appear  to  be 
capable  of  exiftmg  as  well  feparately  from  the 
body  as  with  it. 

I beg  to  be  underftood,  that  I do  not  with  to 
dilpute  about  words,  and  am  ready  to  allow,  that 
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the  powers  of  gravity,  fpecific  attraction,  electri- 
city, magnetifin,  and  even  the  fpirit  of  animation, 
may  confift  of  matter  of  a finer  kind  ; and  to  be- 
lieve, with  St.  Paul  and  Malbranch,  that  the  ul- 
timate caufe  only  of  all  motion  is  immaterial, 
that  is  God.  St.  Paul  fays,  “ in  him  we  live  and 
move,  and  have  our  being;”  and,  in  the  15th 
chapter  to  the  Corinthians,  diftinguifhes  between 
the  pfyche  or  living  fpirit,  and  the  pneuma  or  re- 
viving fpirit.  By  the  words  fpirit  of  animation 
or  fepforial  power,  I mean  only  that  animal  life, 
which  mankind  poffefTes  in  common  with  brutes, 
and  in  fome  degree  even  with  vegetables,  and 
leave  the  confideration  of  the  immortal  part  of  us, 
which  is  the  objedt  of  religion,  to  thole  who  treat 
of  revelation. 


II.  i.  Of  the  Serif e of  Touch. 

The  firfl  ideas  we  become  acquainted  with,  are 
thofe  of  the  fenfe  of  touch ; for  the  foetus  muft 
experience  lome  varieties  of  agitation;  and  exert 
fome  mufcular  action,  in  the  womb;  and  may 
with  great  probability  be  fuppofed  thus  to  gain  1 
fome  ideas  of  its  own  figure,  of  that  ol  the  uterus,  ^ 
and  of  the  tenacity  of  the  fluid,  that  furrounds  it, 
(as  appears  from  the  fadts  mentioned  in  the  luc- 

ceeding  Scdtion  upon  Inftindl.) 

Many  of  the  organs  of  fenfe  are  confined  to  a 

frnall  part  of  the  body,  as  the  noftrils,  ear,  or 

eve, 
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eye,  whilft  the  fenfe  of  tpuch  is.diftlifed  over  the 
whole  ikin,  but  exifts  with  a more  exquifite  de- 
gree of  delicacy  at  the  extremities  of  the  fingers 
and  thumbs,  and  in  the  lips.  The  fenfe  of  touch 
is  thus  very  commodioufly  difpofed  tor  the  pur- 
pofe  of  encompafling  fmaller  bodies,  and  for 
adapting  itfelf  to  the  inequalities  ot  larger  ones. 
The  figure  of  fmall  bodies  feems  to  be  learnt  by 
children  by  their  lips  as  much  as  by  their  fingers; 
on  which  account  they  put  every  new  objedt  to 
their  mouths,  when  they  are  fatiated  with  food, 
as  well  as  when  they  are  hungry.  And  puppies 
teem  to  learn  their  ideas  of  figure  principally  by 
the  lips  in  their  mode  of  play. 

We  acquire  our  tangible  ideas  of  objedls  either 
by  the  fitnple  p refill  re  of  this  organ  of  touch 
againft  a folid  body,  or  by  moving  our  organ  of 
touch  along  the  furface  of  it.  In  the  former  cafe 
we  learn  the  length  and  breadth  of  the  object  by 
the  quantity  of  our  organ  of  touch,  that  is  im- 
p refled  by  it : in  the  latter  cafe  we  learn  the 
length  and  breadth  of  objedis  by  the  continuance 
of  their  prefiure  on  our  moving  organ  of  touch. 

It  is  hence,  that  we  are  very  flow  in  acquiring 
j our  tangible  ideas,  and  very  flow  in  recolledting 
them  ; for  if  I now  think  of  the  tangible  idea  of 
a cube,  that  is,  if  I think  of  its  figure,  and  of 
the  lolidity  of  every  part  of  that  figure,  I mull 
i conceive  myfelf  as  pafling  my  fingers  over  it,  and 
5 feem  in  fome  meafure  to  feel  the  idea,  as  I for- 
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merlydid  the  imprcflion,  at  the  ends  of  them, 
and  am  thus  very  flow  in  diftin&ly  recollecting 
it. 

When  a body  comprefles  any  part  of  our  fcnfe 
of  touch,  what  happens  ? Firft,  this  part  of  our 
fenforium  undergoes  a mechanical  compreflion, 
which  is  termed  a ftimulus  ; fecondly,  an  idea,  or 
contraction  of  a part  of  the  organ  of  fenfe  is  ex- 
cited ; thirdly,  a motion  of  the  central  parts,  or 
of  the  whole  fenforium,  which  is  termed  fenfa- 
tion,  is  produced ; and  thefe  three  conftitute  the 
perception  of  folidity. 

2.  Of  Figure , Motion,  Time , Place , Space,  Number , 

No  one  will  deny,  that  the  medulla  of  the 
brain  and  nerves  has  a certain  figure  ; which,  as 
it  is  dififufed  through  nearly  the  whole  of  the 
body,  muft  have  nearly  the  figure  of  that  body. 
Now  it  follows,  that  the  fpirit  of  animation,  or 
living  principle,  as  it  occupies  this  medulla,  and 
no  other  part,  (which  is  evinced  by  a great  va- 
riety of  cruel  experiments  on  living  animals,)  it 
follows,  that  this  fpirit  of  animation  has  all'o  the 
fame  figure  as  the  medulla  above  dclcnbcd.  I ap- 
peal to  common  fenfe ! the  fpirit  of  animation  acts, 
Where  docs  it  aCt?  ItaCts  wherever  there  is  the 
medulla  above  mentioned;  and  that  whether  the 
limb  is  yet  joined  to  a living  animal,  or  whether 
it  be  recently  detached  from  it;  as  the  heart  of  a 
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viper  or  frog  will  renew  its  contractions,  when 
pricked  with  a pin,  for  many  minutes  of  time  af- 
ter its  exfeCtion  from  the  body. — Does  it  aCt  any 
where  elfe  ? — No;  then  it  certainly  exifts  in  this 
part  of  lpace,  and  no  where  elfe  ; that  is,  it  hath 
figure  ; namely,  the  figure  of  the  nervous  fyftem, 
which  is  nearly  the  figure  of  the  body.  When 
the  idea  of  folidity  is  excited,  as  above  explained, 
a.  part  of  the  extenfive  organ  of  touch  is  com- 
preltied  by  fome  external  body,  and  this  part  of 
the  fenforium  fo  com  prettied  exaCtiy  refembles  in 
figure  the  figure  of  the  body  that  comprettied  it. 
Hence,  when  we  acquire  the  idea  of  folidity, 
we  acquire  at  the  fame  time  .he  idea  of  figure  ; 
and  this  idea  of  figure,  or  motion  of  a part  of  the 
organ  of  touch,  exactly  refembles  in  its  figure 
fhe  figure  of  the  body  that  occafions  it;  and  thus 
exaCtly  acquaints  us  with  this  property  of  the  ex- 
ternal world. 

Now,  as  the  whole  univerfe  with  all  its  parts 
poftiefties  a certain  form  or  figure,  if  any  part  of 
it  moves,  that  form  or  figure  of  the  whole  is  va- 
ried: hence,  as  motion  is  no  other  than  a per- 
petual variation  of  figure,  our  idea  of  motion  is 
alfo  a real  refemblarjce  of  the  motion  that  pro- 
duced it. 

It  may  be  faid  in  objection  to  this  definition  of 
motion,  that  an  ivory  globe  may  revolve  on  its 
axis,  and  that  here  will  be  a motion  without 
change  of  figure.  But  the  figure  of  the  particle 
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x on  one  fide  of  this  globe  is  not  the  fame  figure 
as  the  figure  of  y on  the  other  fide,  any  more 
than  the  particles  themfelves  are  the  fame,  though 
they  are  fimilar  figures ; and  hence  they  cannot 
change  place  with  each  other  without  difturbing 
or  changing  the  figure  of  the  whole. 

Our  idea  of  time  is  from  the  fame  fource,  but 
is  more  abftradled,  as  it  includes  only  the  com- 
parative velocities  of  thefe  variations  of  figure; 
hence  if  it  be  afked,  How  long  was  this  book  in 
printing  ? it  may  be  anfwered,  Whilfi  the  fun 
was  palling  through  Aries. 

Our  idea  of  place  includes  only  the  figure  of 
a group  of  bodies,  not  the  figures  of  the  bodies 
themfelves.  If  it  be  afked  where  is  Nottingham- 
fihire,  the  anfwer  is,  it  is  furrounded  by  Derby- 
fhire,  Lincolnfhire,  and  Leicefierfhire ; hence 
place  is  our  idea  of  the  figure  of  one  body  fur- 
rounded  by  the  figures  of  other  bodies. 

The  idea  of  space  is  a more  abflradled  idea 
of  place  excluding  the  group  of  bodies. 

The  idea  of  number  includes  only  the  particu- 
lar arrangements,  or  diftributions  of  a group  of 
bodies,  and  is  therefore  only  a more  abftradtcd 
idea  of  the  parts  of  the  figure  of  the  group  of 
bodies  ; thus  when  I fay  England  is  divided  into 
forty  counties,  I only  fpeak  of  certain  divifions  of 
its  figure. 

Hence  arifes  the  certainty  of  the  mathematical 
fciences,  as  they  explain  thefe  properties  of  bo- 
dies, 
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dies,  which  are  exactly  refembled  by  our  ideas  of 
them,  whilft  we  are  obliged  to  collect  almoft  all 
our  other  knowledge  from  experiment ; that  is, 
by  obferving  the  effects  exerted  by  one  body  upon 
another. 


3.  Of  the  Penetr ability  of  Mattel'. 

The  impoffibility  of  two  bodies  exifting  toge- 
ther in  the  fame  lpace  cannot  be  deduced  from 
our  idea  of  folidity,  or  of  figure.  As  foon  as 
7-re  perceive  the  motions  of  objects  that  turround 
us,  and  learn  that  we  poffefs  a power  to  move 
our  own  bodies,  we  experience,  that  thofe  ob- 
jects, which  excite  in  us  the  idea  of  folidity  and 
of  figure,  oppofe  this  voluntary  movement  of  our 
own  organs ; as  whilft  I endeavour  to  comprefs 
between  my  hands  an  ivory  ball  into  a fpheroid. 
And  we  are  hence  taught  by  experience,  that  our 
own  body  and  thofe,  which  we  touch,  cannot  ex- 
ifl  in  the  fame  part  of  lpace.  • 

But  this  by  no  means  demonftrates,  that  116 
two  bodies  can  exift  together  in  the  fame  part  of 
fpace.  Galilaeo  in  the  preface  to  his  works  feeing 
to  be  of  opinion,  that  matter  is  not  impenetrable  ; 
Mr.  Mitchel,  and  Mr.  Bofcowich  in  his  Theoria 
Philof.  Natur.  have  efpoufecl  this  hypothefis: 
which  has  been  lately  publifhed  by  Dr.  Prieftlcy, 
to  whom  the  world  is  much  indebted  for  fo  many 
important  difeoveries  in  feience.  (Ilift.  of  Light 
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and  Colours,  p.391.)  The  uninterrupted  paf- 
fage  of  light  through  tranfparent  bodies,  of  the 
eledtric  aether  through  metallic  and  aqueous  bo- 
dies, and  of  the  magnetic  effluvia  through  all 
bodies,  would  feem  to  give  fome  probability  to 
this  opinion.  Hence  it  appears,  that  beings  may 
exift  without  poffeffing  the  property  of  folidity, 
as  well  as  they  can  exift  without  poffleffing  the 
properties,  which  excite  our  fmell  or  tafte,  and 
can  thence  occupy  fpace  without  detruding  other 
bodies  from  it ; but  we  cannot  become  acquaint- 
ed with  luch  beings  by  our  fenfe  of  touch,  any 
more  than  we  can  with  odours  or  flavours  without 
our  fenfes  of  fmell  and  tafte. 

But  that  any  being  can  exift  without  exifting 
in  fpace,  is  to  my  ideas  utterly  incomprehenfiblc. 
My  appeal  is  to  common  fenfe.  To  be  implies  a 
when  and  a where;  the  one  is  comparing  it  with 
the  motions  of  other  beings,  and  the  other  with 
their  fttuations. 

If  there  was  but  one  objedf,  as  the  whole  crea- 
tion may  be  conhdered  as  one  objedt,  then  I can- 
not aflc  where  it  exifts  ? for  there  are  no  other 
objects  to  compare  its  fttuation  with.  Hence  it 
any  one  denies,  that  a being  exifts  in  fpace,  lie 
denies,  that  there  are  any  other  beings  but  that 
one ; for  to  anfwer  the  queftion,  “ W here  docs 
jt  exift  ?”  is  only  to  mention  the  fttuation  of  the 
objedls  that  furround  it. 

In  the  fame  manner  if  it  be  alked — “ When 

does 
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does  a being  exift  r”  The  anfwer  only  fpecifies 
the  fucceflive  motions  either  of  itfelf,  or  of  other 
bodies;  hence  to  fay,  a body  exifts  not  in  time, 
is  to  fay,  that  there  is,  or  was,  no  motion  in  the 
world. 

4.  Of  the  Spirit  of  Animation. 

Bat  though  there  may  exift  beings  in  the  uni- 
verfe,  that  have  not  the  property  of  folidity;  that 
is,  which  can  poffefs  any  part  of  fpace,  at  the 
fame  time  that  it  is  occupied  by  other  bodies ; 
yet  there  may  be  other  beings,  that  can  affume  this 
property  of  folidity,  or  difrobe  themfelves  of  it 
occalionally,  as  we  are  taught  of  fpirits,  and  of 
angels;  and  it  would  feem,  that  the  spirit  op 
animation  muft  be  endued  with  this  property, 
otherwife  how  could  it  occalionally  give  motion 
to  the  limbs  of  animals  ? — or  be  itfelf  fiimulated 
into  motion  by  the  obtrulions  of  furrounding  bo- 
dies, as  of  light,  or  odour  ? 

If  the  fpirit  of  animation  was  always  neceflarily 
penetrable,  it  could  not  influence  or  be  influenced 
by  the  folidity  of  common  matter ; they  would 
exift  together,  but  could  not  detrude  each  other 
from  the  part  of  fpace,  where  they  exift  ; that  is, 
they  could  not . communicate  motion  to  each 
other.  No  two  things  can  influence  or  ajfeft  each 
other , which  have  not  fome  property  common  to  both 
of  them  ; for  to  influence  or  affedt  another  body 
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is  to  give  or  communicate  fome  property  to  it, 
that  it  had  not  before;  but  how  can  one  body 
give  that  to  another,  which  it  docs  not  poffefs 
itfelf  ? — The  words  imply,  that  they  muft  agree 
in  having  the  power  or  faculty  of  poffefling  fome 
common  property.  Thus  if  one  body  removes 
another  from  the  part  of  fpace,  that  it  poffeffes, 
it  mult  have  the  power  of  occupying  that  fpace 
itfelf ; and  if  one  body  communicates  heat  or 
motion  to  another,  it  follows,  that  they  have 
alike  the  property  of  poffefling  heat  or  motion. 

Hence  the  fpirit  of  animation,  at  the  time  it 
communicates  or  receives  motion  from  folid 
bodies,  muft  itfelf  poffefs  fome  property 
of  folidity.  And  in  confequence  at  the  time  it 
receives  other  kinds  of  motion  from  light,  it  muft 
pafl'efs  that  property,  which  light  poffeffes,  to 
communicate  that  kind  of  motion  ; and  for  which 
no  language  has  a name,  unlefs  it  may  be  termed 
Vilibility.  And  at  the  time.it  is  ftimulated  into 
other  kinds  of  animal  motion  by  the  particles  of 
fapid  and  odorous  bodies  affedting  the  lenfes  of 
tafte  and  ftnell,  it  muft  refemble  thefe  particles 
of  flavour,  and  of  odour,  in  poflefting  fome  fimi- 
lar  or  correfpondent  property  ; and  for  which 
language  has  no  name,  unlefs  we  may  ufe  the 
words  Saporofity  and  Odorofity  for  tliofe  common 
properties,  which  are  poffcflecl  by  our  organs  of 
tafte  and  fmell,  and  by  the  particles  of  fapid 
and  odorous  bodies;  as  the  words  Tangibility 
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and  Audibility  may  exprefs  the  common  property 
po defied  by  our  organs  of  touch,  and  of  hearing, 
and  by  the  folid  bodies,  or  their  vibrations,  which 
affedt  thofe  organs. 

5.  Finally,  though  the  figures  of  bodies  are 
in  truth  refembled  by  the  figure  of  the  part  of 
the  organ  of  touch,  which  is  fiimulated  into  mo- 
tion; and  that  organ  refembles  the  folid  body, 
which  ftimulates  it,  in  its  property  of  folidity ; 
and  though  the  fenfe  of  hearing  refembles  the. 
vibrations  of  external  bodies  in  its  capability  of 
being  fiimulated  into  motion  by  thofe  vibrations; 
and  though  our  other  organs  of  fenfe  refemble  the 
bodies,  that  ftimulate  them,  in  their  capability 
of  being  fiimulated  by  them  ; and  we  hence  be- 
come acquainted  with  thefe  properties  ot  the  ex- 
ternal world;  yet  as  we  can  repeat  all  thefe  mo- 
t:  ?ns  of  our  organs  of  fenfe  by  the  efforts  of  voli- 
tion, or  in  confequence  of  the  fenfation  of  pleafure 
or  pain,  or  by  their  affociation  with  other  fibrous 
motions,  as  happens  in  our  reveries  or  in  deep, 
there  would  dill  appear  to  be'  fome  difficulty  in 
demonftrating  the  exiflence  of  any  thing  external 
to  us. 

In  our  dreams  we  cannot  determine  this  cir- 
cumfiance,  becaufe  our  power  of  volition  is  fuf- 
pended,  and  the  hamuli  of  external  objedls  are 
excluded  ; but  in  our  waking  hours  we  can  com- 
pare our  ideas  belonging  to  one  fenfe  with  thofe 
belonging  to  another,  and  can  thus  diftinguifh 
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the  ideas  occahoned  by  irritation  from  thofc 
excited  by  fen  Cation,  volition,  or  affociation. 
Thus  if  the  idea  of  the  fweetnefs  of  fugar  fhould 
be  excited  in  our  dreams,  the  whitenefs  and 
hardnefs  of  it  occur  at  the  fame  time  by  affocia- 
tion ; and  we  believe  a material  lump  of  fugar 
prefetit  before  us.  But  if,  in  our  waking  hours, 
the  idea  of  the  fweetnefs  of  fugar  occurs  to  us, 
the  flimuli  of  furrounding  objedts,  as  the  edge 
of  the  table,  on  which  we  prefs,  or  green  colour 
of  the  grafs,  on  which  we  tread,  prevent  the 
other  ideas  of  the  hardnefs  and  whitenefs  of  the 
fugar  from  being  excited  by  affociation.  Or  if 
they  fhould  occur,  we  voluntarily  compare  them 
with  the  irritative  ideas  of  the  tabl6  or  grafs  above 
mentioned,  and  detedt  their  fallacy.  We  can 
thus  diftinguifh  the  ideas  caufed  by  the  Ilimuli 
of  external  objedts  from  thole,  which  are  intro- 
duced by  affociation,  fenfation,  or  volition  ; and 
during  our  waking  hours  can  thus  acquire  a 
knowledge  of  the  external  world.  Which  never- 
thelefs  we  cannot  do  in  our  dreams,  becaufe  we 


have  neither  perceptions  of  external  bodies,  nor 
the  power  of  volition  to  enable  us  to  compaie 
them  with  the  ideas  of  imagination. 


III.-  Of  Vifion. 

Our  eyes  obferve  a difference  of  colour,  or  of 
{hade,  in  the  prominences  and  depreffions  of  ob- 
Q je&SJ 
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jefts,  and  that  thofe  fhades  uniformly  vary,  when 
the  fenfe  of  touch  obferves  any  variation.  Hence 
when  the  retina  becomes  ftimulated  by  colours  or 
fhades  of  light  in  a certain  form,  as  in  a circular 
fpot;  we  know  by  experience,  that  this  is  a fign, 
that  a tangible  body  is  before  us ; and  that  its 
figure  is  refembled  by  the  miniature  figure  of  the 
part  of  the  organ  of  vifion,  that  is  thus  ftimulated. 

Here  whilft  the  ftimulated  part  of  the  retina 
refembles  exactly  the  vifible  figure  of  the  whole 
in  miniature,  the  various  kinds  of  ftimuli  from 
different  colours  mark  the  vifible  figures  of  the 
minu'  er  parts ; and  by  habit  we  inftantly  recall  the 
tangible  figures. 

Thus  when  a tree  is  the  object  of  light,  a part 
of  the  retina  refembling  a flat  branching  figure  is 
ftimulated  by  various  fhades  of  colours  ; but  it  is 
by  fuggeftion,  that  the  gibboflty  of  the  tree,  and 
the  mofs,  that  fringes  its  trunk,  appear  before 
us.  rIhefe  are  ideas  of  fuggeftion,  which  we  feel 
or  attend  to,  affociated  with  the  motions  of  the 
retina,  or  irritative  ideas,  which  we  do  not  attend 
to. 

So  that  though  our  vifible  ideas  referable  in 
miniature  the  outline  of  the  figure  of  coloured 
bodies,  in  other  rcfpedls  they  ferve  only  as  a 
language,  which  by  acquired  affociations  intro- 
duce the  tangible  ideas  of  bodies.  Hence  it  is, 
that  this  fenfe  is  fo  readily  deceived  by  the  art  of 
the  painter  to  our  amufement  and  inflrudtion. 

The 
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The  reader  will  find  much  very  curious  know- 
ledge on  this  fubjedl  in  Bifhop  Berkeley's  EBay 
on  Villon,  a work  of  great  ingenuity. 

The  immediate  object  however  of  the  fenfe  of 
vifion  is  light ; this  fluid,  though' its  velocity  is 
lo  great,  appears  to  have  no  perceptible  mecha- 
nical impulfe,  as  was  mentioned  in  the  third 
Section,  but  feems  to  ftimulate  the  retina  into 

1 

animal  motion  by  its  tranfmiflion  through  this 
part  of  the  fenforium  : for  though  the  eyes  of 
cats  or  other  animals  appear  luminous  in  obfeure 
places;  yet  it  is  probable,  that  none  of  the  light, 
which  falls  on  the  retina,  is  reflected  from  it, 
but  adheres  to  or  enters  into  combination  with 
the  choroide  coat  behind  it. 

The  combination  of  the  particles  of  light  with 
opake  bodies,  and  therefore  with  the  chproide 
coat  of  the  eye,  is  evinced  from  the  heat  which 
is  given  out,  as  in  other  chemical  combinations. 
For  the  fun-beams  communicate  no  heat  in  their 
paflage  through  tranfparent  bodies,  with  which 
they  do  not  combine,  as  the  air  continues  cool 
even  in  the  focus  of  the  largeft  burning-glafles, 
which  in  a moment  vitrifies  a particle  of  opaque 
matter. 

IV.  Of  the  Organ  of  Hearing. 

It  is  generally  believed,  that  the  tympanum 

®f  the  ear  vibrates  mechanically,  when  expofed 
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to  audible  founds,  like  the  firings  of  one  mufical 
inflrument,  when  the  fame  notes  are  ftruck  upon . 
another.  Nor  is  this  opinion  improbable,  as 
the  mufcles  and  cartilages  of  the  larynx  are  em- 
ployed in  producing  variety  of  tones  by  mechani- 
cal vibration  : fo  the  mufcles  and  bones  of  the 
ear  lecm  adapted  to  increafe  or  diminifh  the 
tenlion  of  the  tympanum  for  the  purpofes  of 
fimilar  mechanical  vibrations. 

But  it  appears  from  diffedtion,  that  the  tym- 
panum is  not  the  immediate  organ  of  hearing, 
but  that,  like  the  humours  and  cornea  of  the  eye, 
it  is  only  of  ule  to  prepare  the  object:  for  the  im- 
mediate organ.  For  the  portio  mollis  of  the  au- 
ditory nerve  is  not  fpread  upon  the  tympanum, 
but  upon  the  veftibulum,  and  cochlea,  and  fcmi- 
circular  canals  of  the  ear;  while  between  the 
tympanum  and  the  expantion  of  the  auditory 
nerve  the  cavity  is  faid  by  Dr.  Cotunnus  and  Dr. 
Meckel  to  be  filled  with  water ; as  they  had  fre- 
quently obferved  by  freezing  the  heads  of  dead 
animals  before  they  difledted  them ; and  water 
being  a more  denfe  fluid  than  air  is  much  better 
adapted  to  the  propagation  of  vibrations.  We 
may  add,  that  even  the  external  opening  of  the 
ear  is  not  abfolutely  neceflary  for  the  perception 
of  found  : for  fome  people,  who  from  thefe  defedts 
would  have  been  completely  deaf,  have  difiin- 
guifhed  acute  or  grave  founds  by  the  tremours  of 
a flick  held  between  their  teeth  propagated 'along 
V0L*  M the 
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the  bones  of  the  head,  (Haller.  Pliyf.  T.  V.  p, 
295). 

Hence  it  appears,  that  the  immediate  organ  of 
hearing  is  not  affedted  by  the  particles  of  the  air 
themfelves,  but  is  Simulated  into  animal  motion 
by  the  vibrations  of  them.  And  it  is  probable 
from  the  loofe  bones,  which  arc  found  in  the 
heads  of  fome  fifties,  that  the  vibrations  of  water 
are  lenfible  to  the  inhabitants  of  that  element  by 
a fimilar  organ. 

The  motions  of  the  atmolphere,  which  we  be- 
come acquainted  with  by  the  fenfe  of  touch,  are 
combined  with  its  folidity,  weight,  or  vis  inertise  -r 
whereas  thofe,  that  are  perceived  by  this  organ, 
depend  alone  on  its  elafticity.  But  though  the 
vibration  of  the  air  is  the  immediate  objedt  of  the 
fenfe  of  hearing,  yet  the  ideas,  we  receive  by  this- 
fenfe,  like  thofe  received  from  light,  are  only  as- 
a language,  which  by  acquired  aflociations  ac- 
quaints us  with  thofe  motions  of  tangible  bodies,, 
which  depend  on  their  elafticity;  and  which  we 
had  before  learned  by  our  fenfe  of  touch-. 


V.  Of  Smell  and  of  Taflc. 

The  objects  of  ftncll  are  diftolved  in  the  fluid 
atmofphere,  and  thofe  of  tafte  in  the  faliva,  of 
other  aqueous  fluid,  for  the  better  diftufing  them 
on  their  refpedtive  organs,  which  feem  to  be  lti- 

mulated  into  animal  motion  perhaps  by  the  che- 
mical 
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mical  affinities  of  thefe  particles,  which  conftitute 
the  fapidity  and  odorofity  of  bodies,  with  the  nerves 
of  fenfe,  which  perceive  them. 

Mr.  Volta  has  lately  obferved  a curious  cir- 
cum  fiance  relative  to  our  fenfe  of  tafte.  If  a bit 
of  clean  lead  and  a bit  of  clean  filver  be  leparately 
applied  to  the  tongue  and  palate  110  .tafte  is  per- 
ceived ; but  by  applying  them  in  contacft  in  re- 
fpedt  to  the  parts  out  of  the  mouth,  and  nearly  fo 
in  relpedt  to  the  parts,  which  are  immediately 
applied  to  the  tongue  and  palate,  a faline  or  aci- 
dulous tafte  is  perceived,  as  of  a fluid  like  a ftream 
of  eledtricity  paffing  from  one  of  them  to  the 
other.  This  new  application  of  the  fenfe  of  tafte 
deferves  further  inveftigation,  as  it  may  acquaint 
us  with  new  properties  of  matter. 

From  the  experiments  above  mentioned  of 
Galvani,  Volta,  Fowler,  and  others,  it»appears, 
that  a plate  of  zinc  and  a plate  of  lilver  have 
greater  effedt  than  lead  and  lilver.  If  one  edge  of 
a plate  of  filver  about  the  fize  of  half  a crown- 
piece  be  placed  upon  the  tongue,  and  one  edge 
of  a plate  of  zinc  about  the  fame  fize  beneath  the 
tongue,  and  if  their  oppofite  edges,  are  then 
brought  into  contadl  before  the  point  of  the 
tongue,  a tafte  is  perceived  at  the  moment  of 
their  coming  into  contadt;  fecondly,  if  one  of 
the  above  plates  be  put  between  the  upper  lip 
and  the  gum  of  the  fore-teeth,  and  the  other  be 
placed  under  the  tongue,  and  their  exterior  edges 
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be  then  brought  into  contact  in  a darkifh.  room,  a 
flafh  of  light  is  perceived  in  the  eyes. 

Thcfe  effects  I imagine  only  fhew  the  fenfibi- 
lity  of  our  nerves  of  fenfe  to  very  final!  quantities 
of  the  eleCtnc  fluid,  as  it  paffes  through  them ; 
, for  I luppofe  theie  lenfations  are  occafloncd  by 
flight  eleCtric  fhocks  produced  in  the  following 
manner.  By  the  experiments  publifhed  by  Mr. 
Bennet,  with  his  ingenious  doubler  of  electricity, 
which  is  the  greateft  difeovery  made  in  thatfcience 
fmee  the  coated  jar,  and  the  eduCtion  of  light- 
ning from  the  fkies,  it  appears  that  zinc  was  al- 
ways found  minus,  and  filver  was  always 
found  plus,  when  both  of  them  were  in  their 
leparate  ftate.  Hence,  when  they  are  placed 
in  the  manner  above  deferibed,  as  loon  as  their 
exterior  edges  come  nearly  into  contaCl,  lo  near 
as  to  have  an  extremely  thin  plate  of  air  between 
them,  that  plate  of  air  becomes  charged  in  the 
fame  manner  as  a plate  of  coated  glafs ; and  is  at 
the  fame  inftant  difeharged  through  the  nerves  of 
talte  or  of  fight,  and  gives  the  fenfations,  as  above 
deferibed,  of  light  or  of  faporofity;  and  only 
fhews  the  great  fenlibility  of  thcfe  organs  of  fenfe 
to  the  flimulus  of  the  eleCtric  fluid  in  fuddenly 
palling  through  them. 

VI.  Of  the  Senji  of  Heat. 

There  are  many  experiments  in  chemical  wri- 
ters, that  evince  the  exiflcnce  of  heat  as  a fluid 
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element,  which  covers  and  pervades  all  bodies, 
and  is  attracted  by  the  iolutions  of  fome  of  them, 
and  is  detruded  from  the  combination  of  others. 
Thus  from  the  combinations  of  metals  with  acids, 
and  from  thole  combinations  of  animal  fluids,  - 
which  are  termed  fecretions,  this  fluid  matter  of 
heat  is  given  out  amongfl:  the  neighbouring  bo- 
dies ; and  in  the  folutions  of  falts  in  water,  or  of 
water  in  air,  it  is  abforbed  from  the  bodies,  that 
furround  them ; whilft  in  its  facility  in  palling 
through  metallic  bodies,  and  its  difficulty  in  per- 
vading refins  and  glafs,  it  rel'embles  the  proper- 
ties of  the  eledtric  aura;  and  is  like  that  excited 
by  fridtion,  and  leans  like  that  to  gravitate 
amongfl;  other  bodies  in  its  uncombined  Hate, 
and  to  find  its  equilibrium. 

There  is  no  circumftance  of  more  confequence 
in  the  animal  economy  than  a due  proportion  of 
this  fluid  of  heat ; for  the  digeftion  of  our  nutri- 
ment in  the  ftomach  and  bowels,  and  the  proper- 
qualities  of  all  our  lccreted  fluids,  as  they  are 
produced  or  prepared  partly  by  animal  and  partly 
by  chemical  proceflcs,  depend  much  on  the 
quantity  of  heat ; the  exccfs  of  which,  or  its 
deficiency,  alike  gives  us  pain,  and  induces  us 
to  avoid  the  circumfiances  that  occaflon  them. 
And  in  this  the  perception  of  heat  eflcntially 
differs  from  the  perceptions  of  the  fenle  of  touch, 
as  wc  lcccive  pain  from  too  great  preflure  of  folid 
bodies,  but  none  from  the  abfence  of  it.  It  is 
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hence  probable,  that  nature  has  provided  us  with 
a fet  of  nerves  for  the  perception  of  this  fluid, 
which  anatomifts  have  not  yet  attended  to. 

I here  may  be  fome  difficulty  in  the  proof  of 
this  affection  ; if  we  look  at  a hot  fire,  we  expe- 
rience no  pain  of  the  optic  nerve,  though  the  ( 
heat  along  with  the  light  muft  be  concentrated 
upon  it.  Nor  does  warm  water  or  warm  oil 
poured  into  the  ear  give  pain  to  the  organ  of 
hearing ; and  hence  as  tliefe  organs  of  fenfe  do 
not  perceive  fmall  excefles  or  deficiencies  of  heat; 
and  as  heat  has  no  greater  analogy  to  the  foljdity 
or  to  the  figures  of  bodies,  than  it  has  to  their 
colours  or  vibrations ; there  feems  no  fufficient 
re;1  fon  for  our  afcribing  the  perception  of  heat 
and  cold  to  the  fenfe  of  touch;  to  which  it  has 
generally  been  attributed,  either  becaufe  it  is 
diflfufed  beneath  the  whole  fkin  like  the  fenfe  of 
touch,  or  owing  to  the  inaccuracy  of  our  obfer- 
yations,  or  the  defedt  of  our  languages. 

There  is  another  circum fiance  would  induce 

* • t V i . » 

us  to  believe,  that  the  perceptions  of  heat  and 
cold  do  not  belong  to  the  organ  of  touch  ; fince 
the  teeth,  which  arc  the  lcait  adapted  for  the 
perceptions  of  fqlidity  of  figure,  are  the  moft  fen- 
fible  lo  heat  or  cold  ; whence  %ve  are  forewarned 
from  fwallowing  thofe  materials,  whofe  degree 
of  coldnefs  or  of  heat  would  injure  our  flomachs. 

The  following  is  an  extract  from  a letter  of 

>f  O 

Dr.  R.  W.  Darwin,  of  Shrewsbury,  when  he  was 
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a fludent  at  Edinburgh.  “ I made  an  experiment 
yefterday  in  our  holpital,  which  much  favours 
your  opinion,  that  the  fenfation  of  heat  and  of 
touch  depend  on  different  fets  of  nerves.  A 
man  who  had  lately  recovered  from  a fever,  and 
was  ftill  weak,  was  feized  with  violent  cramps  in 
his  legs  and  feet ; which  were  removed  by  opiates., 
except  that  one  of  his  feet  Temained  infenfible. 
Mr.  Ewart  pricked  him  with  a pin  in  five  or  fix 
places,  and  the  patient  declared  he  did  not  feel  it 
in  the  lead,  nor  was  he  fenfible  of  a very  fmart 
pinch.  I then  held  a red-hot  poker  at  fome  dif- 
tance,  and  brought  it  gradually  nearer  till  it 
came  within  three  inches,  when  he  aflerted  that 
lie  felt  it  quite  diftindtly.  I fuppofe  lbme  violent 
irritation  on  the  nerves  of  touch  had  caufed  the 
cramps,  and  had  left  them  paralytic ; while  the 
nerves  of  heat,  having  differed  no  incrqafed  iti- 
mulus,  retained  their  irritability.” 

Add  to  this,  that  the  lungs,  though  eafily  fti- 
mulated  into  inflammation,  are  not  fenfible  to 
heat  See  Clafs  III.  1.  1.  10. 


VII.  Of  the  Senfe  of  Extenfion, 

The  organ  of  touch  is  properly  the  fenfe  of 
preffure,  but  the  mufcular  fibres  themfelves  con- 
ftitute  the  organ  of  fenfe,  that  feels  extenfion. 
I he  lenl'e  of  preffure  is  always  attended  with  the 
ideas  of  the  figure  and  folidity  of  the  object, 
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neither  of  which  accompany  our  perception  of 
extenfion.  The  whole  fet  of  imifcles,  whether 
they  arc  hollow  ones,  as  the  heart,  arteries,  and 
lnteftines,  or  longitudinal  ones  attached  to  bones, 
contract  themfelves,  whenever  they  are  ftimulated 
by  forcible  elongation ; and  it  is  obfervable,that  the 
white  mufcles,  which  conftitute  the  arterial  lyf- 
tem,  feem  to  be  excited  into  contraction  from  no 
other  kinds  of  ftimulus,  according  to  the  experi- 
ments of  Haller.  And  hence  the  violent  pain  in 
fome  inflammations,  as  in  the  paronychia,  obtains 
immediate  relief  by  cutting  the  membrane,  that 
was  Itretched  by  the  tumour  of  the  fubjaccnt  parts. 

Hence  the  whole  mufcular  fyftcm  may  be 
coniidered  as  one  organ  of  fenfe,  and  the  various 
attitudes  of  the  body,  as  ideas  belonging  to  this 
organ,  of  many  of  which  we  are  hourly  conicious, 
while  many  others,  like  the  irritative  ideas  of  the 
other  fenles,  are  performed  without  our  attention. 

When  the  mufcles  of  the  heart  ceafe  to  act, 
the  refluent  blood  again  diflends  or  elongates 
them  ; and  thus  irritated  they  contract  as  before. 
The  lame  happens  to  the  arterial  tyflem,  and  I 
fuppole  to  the  capillaries,  iuteflincs,  and  various 
glands  of  the  body. 

When  the  quantity  of  urine,  or  of  excrement, 
diflends  the  bladder,  or  rc&um,  thole  parts  con- 
tract, and  exclude  their  contents,  and  many  other 
mufcles  by  aflociation  act  along  with  them ; but 
jf  thefe  evacuations  are  not  loon  complied  with, 
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pain  is  produced  by  a little  further  extenfion  of 
the  mufcular  fibres  * a timilar  pain  is  caufed  in 
the  mufcles,  when  a limb  is  much  extended  for 
the  reduction  of  diflocated  bones;  and  in  the 
punithment  of  the  rack:  and  in  the  painful 
cramps  of  the  calf  of  the  leg,  or  of  other  mufcles, 
for  a greater  degree  of  contraction  of  a mufcle, 
than  the  movement  of  the  two  bones,  to  which 
its  ends  are  affixed,  will  admit  of,  muft  give 
Itmilar  pain  to  that,  which  is  produced  by  extend- 
ing it  beyond  its  due  length.  And  the  pain 
from  punctures  or  incifions  arifes  from  the  dif- 
tention  of  the  fibres,  as  the  knife 'paffes  through 
them ; for  it  nearly  ceafes  as  foon  as  the  divilion 
is  completed. 

All  thefe  motions  of  the  mufcles,  that  are  thus 
naturally  excited  by  the  ftimulus  of  diftending 
bodies,  are  alfo  liable  to  be  called  into  Wong 
action  by  their  catenation  with  the  irritations  or 
fenfations  produced  by  the  momentum  of  the 
progreffive  particles  of  blood  in  the  arteries,  as 
in  inflammatory  fevers,  or  by  acrid  fubftances  on 
other  fenflble  organs,  as 'in  the  ftrangury,  or 
tenefmus,  or  cholera. 

We  fhall  conclude  this  account  of  the  fenfe  of 
extenfion  by  obferving,  that  the  want  of  its  ob- 
ject is  attended  with  a difagreeable  fenfation,  as 
well  as  the  excefs  of  it.  In  thofc  hollow  mufcles, 
which  have  been  accuftomed  to  it,  this  difagree- 
able fenfation  is  called  faintnefs,  emptinefs,  and 

finking ; 
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finking;  and,  when  it  arifes  to  a certain  degree, 
is  attended  with  fyncope,  or  a total  quiefcence  of 
all  motions,  but  the  internal  irritative  ones,  as 
happens  from  hidden  lots  of  blood,  or  in  the 
Operation  .of  tapping  in  the  dropfy. 

VIII.  Of  the  Appetites  of  Hunger , Thirft , Heat , 
Extenjion , the  want  .of  Frejh  Air , animal  Lovey 
and  the  Suckling  of  Children . 

Hunger  is  moft  probably  perceived  by  thofe 
numerous  ramifications  of  nerves  that  are  feen 
about  the  upper  opening  of  the  ftomach ; and 
thirft  by  the  nerves  about  the  fauces,  and  the 
top  of  the  gula.  The  ideas  of  thefe  fenfes  are 
few  in  the  generality  of  mankind,  but  are  more 
numerous  in  thofe,  who  by  dileafe,  or  indulgence, 
defire  particular  kinds  of  foods  or  liquids. 

A fenfe  of  heat  has  already  been  ipoken  of, 
which  may  with  propriety  be  called  an  appetite,  as 
we  painfully  defire  it,  when  it  is  deficient  in 
quantity. 

The  fenfe  of  extenfion  may  be  ranked  amongft 
thefe  appetites,  fince  the  deficiency  of  its  object 
gives  difagrecable  fenfation;  when  this  happens 
in  the  arterial  fyftem,  it  is  called  faintnefs,  and 
feems  to  bear  feme  analogy  to  hunger  and  tw 
cold ; which  like  it  are  attended  with  emptineis 
of  a part  of  the  vafcular  fyftem. 

The  fenfe  of  want  of  frefh  air  has  not  been 
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attended  to,  but  is  gs  diftindt  as  the  others,  and 
the  fil'd,  perhaps  that  we  experience  after  our 
nativity;  from  the  want  of  the  objedt  of  this 
fenfe  many  difeafes  are  produced,  as  the  jail- 
fever,  plague,  and  other  epidemic  maladies. 
Animal  love  is  another  appetite,  which  occurs 
later  in  life,  and  the  females  pf  lactiferous  animals 
have  another  natural  inlet  of  pleafure  or  pain 
from  the  fuckling  their  offspring.  The  want  of 
which,  either  owing  to  the  death  of  their  progeny, 
or  to  the  fafhion  of  their  country,  has  been  fatal 
to  many  of  the  fex.  The  males  have  alfo  pectoral 
glands,  which  are  frequently  turgid  with  a thin 
milk  at  their  nativity,  and  are  fumi  fired  with 
nipples,  which  eredt  on  titillation  like  thofe  of 
the  female ; but  which  feem  now  to  be  of  no 
further  ufe,  owing  perhaps  to  fome  change  which 
thefe  animals  have  undergone  in  the  gradual 
progreffion  of  the  formation  of  the  earth,  and  of 
all  that  it  inhabit. 

Thefe  feven  laft  mentioned  fenfes  may  properly 
be  termed  appetites,  as  they  differ  from  thofe  of 
touch,  fight,  hearing,  tafte,  and  fmell,  in  this 
refpedt ; that  they  are  affedted  with  pain  as  well 
by  the  defedt  of  their  objedts  as  by  the  excefs  of 
them,  which  is  not  fo  in  the  latter.  Thus  cold 
and  hunger  give  us  pain,  as  well  as  an  excefs  of 
heat  or  fatiety  ; but  it  is  not  fo  with  darknefs  and 
filcnce. 


IX.  Before 
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IX.  Before  we  conclude  this  Sedtion  on  the 
organs  of  fenfe,  we  mull  oblcrve,  that,  as  far  as 
we  know,  there  are  many  more  fenfes  than  have 
been  here  mentioned,  as  every  gland  feems  to  be 
Influenced  to  feparate  from  the  blood,  or  to  abforb 
from  the  cavities  of  the  body,  or  from  the  atmo- 
fphere,  its  appropriated  fluid,  by  the  ftimulus  of 
that  fluid  on  the  living  gland ; and  not  by  me- 
chanical capillary  abforption,  nor  by  chemical 
affinity.  Hence  it  appears,  that  each  of  thefe 
glands  mull  have  a peculiar  organ  to  perceive 
thefe  irritations,  but  as  thefe  irritations  are  not 
fucceeded  by  fenfation,  they  have  not  acquired 
the  names  of  fenfes. 

However  when  thefe  glands  are  excited  into 
motions  ftronger  than  ufual,  either  by  the  acri- 
mony of  their  fluids,  or  by  their  own  irritability 
being  much  increafed,  then  the  fenfation  of  pain 
is  produced  in  them  as  in  all  the  other  lenies  of 
the  body;  and  thefe  pains  are  all  of  different 
kinds,  and  hence  the  glands  at  this  time  really 
become  each  a different  organ  of  fenfe,  though 
thefe  different  kinds  of  pain  have  acquired  no 
names. 

Thus  a great  excefs  of  light  does  not  give  the 
idea  of  light  but  of  pain  ; as  in  forcibly  opening 
the  eye  when  it  is  much  inflamed.  The  great 
excefs  of  prefiure  or  diftention,  as  when  the 
point  of  a pin  is  preffed  upon  our  fkin,  produces 
pain,  (and  when  this  pain  of  tire  fenfe  of  diftention 
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is  /lighter,  it  is  termed  itching,  or  tickling),  with- 
out any  idea  of  l'olidity  or  of  figure  : an  excels  of 
heat  produces  fmarting,  of  cold  another  kind  of 
pain  ; it  is  probable  by  this  fenfe  of  heat  the  pain 
produced  by  cauftic  bodies  is  perceived,  and  of 
electricity,  as  all  thefe  are  fluids,  that  permeate, 
diltend,  or  decompole  the  parts  that  feel  them. 
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SECT.  XV. 

OP  THE  CLASSES  OP  IDEAS; 

i l 

I.  I.  Ideas  received,  in  tribes.  2.  We  combine  them  further, 
or  abflraCt  from  thefe  tribes.  3.  Complex  ideas.  4.  Com- 
pounded ideas.  5.  Simple  ideas,  modes,  fubflances,  relations , 
general  ideas.  6.  Ideas  of  reflexion.  y.  Memory  and 
imagination  imperfectly  defined.  Ideal  prefence.  Memo - 
randum-rings.  II.  r.  Irritative  ideas.  Perception. 
2.  Senfltive  ideas,  imagination.  3.  Voluntary  ideas,  recol- 
lection. 4.  dffociated  ideas,  fuggeflion.  III.  1.  Defini- 
tions of  perception,  memory.  2.  Reafoning , judgment , 
doubting , diflingui/hing,  comparing.  3.  Invention.  4.  Con- 
feioufnefs.  5.  Identity.  6.  Lapfe  of  time.  7 . Freewill. 

I.  1.  As  the  conflituent  elements  of  the  material 
world  are  only  perceptible  to  our  organs  of  fenfe 
in  a Hate  of  combination ; it  follows,  that  the 
ideas  or  fenfual  motions  excited  by  them,  are 
never  received  finglv,  but  ever  with  a greater  or 
lefs  degree  of  combination.  So  the  colours  of 
bodies  or  their  hardneffes  occur  with  their  figures : 
every  fmell  and  tafie  has  its  degree  of  pungency 
as  well  as  its  peculiar  flavour  : and  each  note  in 
mufic  is  combined  with  the  tone  of  fome  inftru- 
ment.  It  appears  from  hence,  that  we  can  be 
fenfible  of  a number  of  ideas  at  the  fame  time, 
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fuch  as  the  whitenefs,  liardnefs,  and  coldnefs  of  a 
fnow-ball,  and  can  experience  at  the  fame  time 
many  irritative  ideas  of  Surrounding  bodies,  which 
we  do  not  attend  to,  as  mentioned  in  SeCtion  VII. 
3.  2.  But  thole  ideas  which  belong  to  the  fame 
fenfe,  feem  to  be  more  eafily  combined  into  fyn- 
chronous  tribes,  than  thole  which  were  not  re- 
ceived by  the  fame  fenfe,  as  we  can  more  eafily 
think  of  the  whitenefs  and  figure  of  a lump  of 
fugar  at  the  fame  time,  than  the  whitenefs  and 
fweetnefs  of  it. 

2.  As  thefe  ideas,  or  fenfual  motions,  are  thus 
excited  with  greater  or  lei's  degrees  of  combina- 
tion ; fo  we  have  a power,  when  we  repeat  them 
either  by  our  volition  or  fenfation,  to  increafe  or 
diminifh  this  degree  of  combination,  that  is,  to 
form  compounded  ideas  from  thofe,  which  Verc 
more  fimplc  ; and  abftradt  ones  from  thofe,  which 
were  more  complex,  when  they  were  firfi:  excited  ; 
that  is,  we  can  repeat  a part  or  the  whole  of  thofe 
fenfual  motions,  which  did  confiitute  our  ideas 
of  perception  ; and  the  repetition  of  which  now 
confiritutes  our  ideas  of  recollection,  or  of  imagi- 
nation. 

3 . Thofe  ideas,  which  we  repeat  without  change 
of  the  quantity  of  that  combination,  with  which 
we  firfi  received  them,  are  called  complex  ideas, 
as  when  you  recolleCt  Wefiminfier  Abbey,  or  the 
planet  Saturn  : but  it  mud  be  obferved,  that  thefe 
complex  ideas,  thus  re-excited  by  volition,  len- 
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fation,  or  affiociation,  are  feldom  perfed  copies  of 
their  correfpondent  perceptions,  except  in  our 
dreams,  where  other  external  objects  do  not  de- 
tract our  attention. 

4.  Thole  ideas,  which  are  more  complex  than 
the  natural  objects  that  fird  excited  them,  have 
been  called  compounded  ideas,  as  when  we  think 
of  a fphinx,  or  griffin. 

5.  And  thofe  that  are  lefs  complex  than  the  cor- 
refpondent natural  objects,  have  been  termed  ab- 
ilraded  ideas : thus  fweetnefs,  and  whitenefs,  and 
folidity,  are  received  at  the  fame  time  from  a lump 
of  fugar,  yet  I can  recollect  any  of  thefe  quali- 
ties without  thinking  of  the  others,  that  were 
excited  along  with  them.  See  Sed.  XVI.  17. 

When  ideas  are  fo  far  abftraded  as  in  the 
above  example,  they  have  been  termed  fimple 
by  the  writers  of  metaphyfics,  and  feem  indeed  to 
be  more  complete  repetitions  of  the  ideas  or  fen- 
fual  motions,  originally  excited  by  external  ob- 
jects. 

Other  daffies  of  thefe  ideas,  where  the  abftrac- 
tion  has  not  been  fo  great,  have  been  termed,  by 
Mr.  Locke,  modes,  fubfiances,  and  relations,  but 
they  feem  only  to  differ  in  their  degree  of  abfl.rac- 
tion  from  the  complex  ideas  that  were  at  firft  ex- 
cited ; for  as  thefe  complex  or  natural  ideas  are 
thcmfelvcs  imperfed  copies  of  their  corrcfpon- 
dent  perceptions,  fo  thefe  abftrad  or  general 

ideas  arc  only  flill  more  imperfed  copies  of  the 

fame 
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fame  perceptions,  Thus  when  I have  feen  an  ob- 
ie£t  but  once,  as  a rhinoceros,  my  abltradt  idea 
of  this  animal  is  the  fame  as  my  complex  one.  I 
may  think  more  or  lets  diltinetly  of  a rhinoceros, 
but  it  is  the  very  rhinoceros'  that  I faw,  or  fome 
part  or  property  of  him,  which  recurs  to  my 
mind. 

But  when  any  clafs  of  complex  objedts  becomes 
the  fubjedt  of  converfation,  of  which  I have  feen 
many  individuals,  as  a caftle  or  an  army,  fome 
property  or  circumhance  belonging  to  it  is  pecu- 
liarly alluded  to;  and  then  I feel  in  my  own 
mind,  that  my  abltradt  idea  of  this  complex  ob- 
ject is  only  an  idea  of  that  part,  property,  or  at- 
titude of  it,  that  employs  the  prefent  converfation, 
and  varies  with  every  fentence  that  is  fpoken  con- 
cerning it.  So  if  any  one  fhould  fay,  Cf  one  may 
fit  upon  a horfe  fafer  than  on  a camel,”  my  ab- 
j ftradt  idea  of  the  two  animals  includes  only  an 
i outline  of  the  level  back  of  the  one,  and  the  gib- 
1 bolity  on  the  back  of  the  other.  What  noife  is 
t that'  in  the  ftreet  ? — Some  horles  trotting  over  the 
1 pavement.  Here  my  idea  of  the  horfes  includes 
principally  the  fhape  and  motion  of  their  legs.  So 
* alfo  the  ab ftradt  ideas  of  goodnefs  and  courage  are 
Ubll  more  imperfect  representations  of  the  objedts 
'j  they  were  received  from  ; for  here  we  abltradt  the 
Imaterial  parts,  arid  recolledt  only  the  qualities. 

I lms  we  abltradt  fo  much  from  fome  of  our 
t complex  ideas,  that  at  length  it  becomes  difficult 
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to  determine  of  what  perception  they  partake  -r 
and  in  many  in  fiances  our  idea  feems  to  be  no 
other  than  of  the  found  or  letters  of  the  word, 
that  ftands  for  the  collective  tribe,  of  which  we 
are  laid  to  have  an  abftraCted  idea,  as  noun,  verb, 
chimaera,  apparition. 

Mr.  Horne  Tooke  alio,  in  his  Diverlions  of  Pur- 
ley,  has  very  ingenioufly  lliewn,  that  what  were 
called  general  ideas,  are  in  reality  only  general 
terms  ;•  or  words  which  lignify  any  parts  of  a 
complex  objedt.  Whence  ariles  much  error  in 
our  verbal  reafoning,  as  the  fame  word  has  dif- 
ferent frgnifications.  And  hence  thofe,  who  can 
\ 

think  without  words,  rcafon  more  accurately  than 
thole,  who  only  compare  the  . ideas  fuggefted  by 
words; a rare  'faculty,  which  'diltinguifh.es  the 
writers  of  philol'ophy  from  thofe  of  fophiftry.  See 
Clafs  Ilf.  2.  2.  >3. 

(i.  Ideas' have  been  divided  into  thofe  of  per- 
ception and  thofe  of  reflection,  but  as  whatever  is 
perceived  muft  be  external  to  the  organ  that  per- 
ceives at,  all  oifr  ideas  muft  originally  be  ideas  of 
perception . 

7.  Others  have  divided  our  ideas  into  thofe 

of  memory,  • and  thofe  of  imagination ; they 

have  laid! « that  a recollection  of  ideas  in  the 

order  they  were  received  eonfiitutes  memory, 

and  'without  that  order  imagination;  but  all 

the  ideas  of  imagination,  excepting  the  few  that 

are  termed  fimple  ideas,  are  parts  of  trains 

or 
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or  tribes  in  the  order  they  were  received;  as 
it'  I think  of  a fphinx,  or  a griffin,  the  fair 
face,  bofom,  wings,  claws,  tail,  are  all  complex 
ideas  in  the  order  they  were  received  ; and  it  be- 
hoves the  writers,  who  adhere  to  this  definition, 
to  determine,  how  lmall  the  trains  mull  be,  that 
fhall  be  called  imagination ; and  how  great  thofe, 
that  fhall  be  called  memory. 

Others  have  thought  that  the  ideas  of  memory 
have  a greater  vivacity  than  thofe  of  imagination  : 
but  the  ideas  of  a perfon  in  fleep,  or  in  a waking 
reverie,  where  the  trains  connected  with  fenfa- 
tion  are  uninterrupted,  are  more  vivid  and  dif- 
tindf  than  thofe  of  memory,  fo  that  they  cannot  be 
diftinguifhed  by  this  criterion. 

The  very  ingenious  author  of  the  Elements  of 
Criticifm  has  deferibed  what  he  conceives  to  be 
a fpecies  of  memory,  and  calls  it  ideal  prefence  ; 
but  the  inftances  he  produces  are  the  reveries  of 
lenfation,  and  are  therefore  in  truth  connexions 
of  the  imagination,  though  they  are  recalled  in 
the  order  they  were  received. 

The  ideas  connected  by  affociation  are  in  com- 
mon difeourfe  attributed  to  memory,  as  we  talk 
of  memorandum  rings,  and  tie  a knot  on  our 
handkerchiefs  to  bring  fomething  into  our  minds 
at  a diftance  of  time.  And  a fchool-boy  who  can 
repeat  a thoufand  unmeaning  lines  in  Lilly’s 
Grammar,  is  faid  to  have  a good  memory.  But 
thefe  have  been  already  lhewn  to  belong  to  the 
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clafs  of  alfociation  ; and  are  termed  ideas  of  fug- 
geftion. 

II.  Laftly,  the  method  already  explained  of 
chilling  ideas  into  thofe  excited  by  irritation,  fen- 
fation,  volition,  or  alfociation,  we  hope  will  lie 
found  more  convenient  both  for  explaining  the 
operations  ot  the  mind,  and  for  comparing  them 
with  thofe  of  the  body  ; and  for  the  illuftration 
and  the  cure  of  the  dileafes  of  both,  and  which  we 
fhall  here  recapitulate. 

1.  Irritative  ideas  are  thofe,  which  are  preced- 
ed by  irritation,  which  is  excited  by  objects  ex- 
ternal to  the  organs  of  fenfe  : as  the  idea  of  that 
tree,  which  either  I attend  to,  or  which  I fhun 
in  walking  near  it  without  attention.  I11  the  for- 
mcr  cafe  it  is  termed  perception,  in  the  latter  it  is 
termed  limply  an  irritative  idea. 

2.  Senlitive  ideas  are  thofe,  which  are  preced- 
ed by  the  fenfation  of  pleafure  or  pain ; as  the 
ideas,  which  conflitute  our  dreams  or  reveries, 
this  is  called  imagination. 

3.  Voluntary  ideas  arc  thofe,  which  are  pre- 
ceded by  voluntary  exertion,  as  when  I repeat  the 
alphabet  backwards  : this  is  called  rccollcdtion. 

4.  Aflociatc  ideas  arc  thole,  which  are  preceded 
by  other  ideas  or  mufcular  motions,  as  when  we 
think  over  or  repeat  the  alphabet  by  rote  in  its 
ufual  order;  or  ling  a tune  we  are  accuAomed  to ; 
this  is  called  fuggeftion. 

III.  1.  Perceptions  lignify  thofe  ideas,  which 

are 
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are  preceded  by  irritation  and  fuceeeded  by  the 
fenfation  of  pleasure  or.  pain-  for  whatever  excites 
our  attention  interelis  ns;  that:  is,  it  is  accom- 
panied with  plea  fare:  or  pain  ; however  flight  may 
be  the  degree  or  quantity- of  either  ot  them. 

The  word -memory 'includes  two  claflcs  of  ideas, 
either  thole  which  are  preceded  by  voluntary  ex- 
ertion, or  thole  which  are  fuggelted  by  their  affe- 
ctations with  other  ideas. 

2.  Reafoning  is  that  operation  of  the  fenforium, 
by  which  we  excite  two  or  many  tribes  of  ideas ; 
and  then  re-excite  the  ideas,  in  which  they  dif- 
fer, or  correlpond.  If  we  determine  this  differ- 
ence, it  is  called  judgment;  if  we  in  vain  endea- 
vour to  determine  it,  it  is  called  doubting. 

If  we  re-excited  the  ideas,  in  which  they  differ, 
it  is  called  diftinguifhing.  If  we  re-excite  thofe 
in  which  they  correlpond,  it  is  called  comparing. 

3.  Invention  is  an  operation  of  the  fenforium, 
by  which  we  voluntarily  continue  to  excite  one 
train  of  ideas,  fuppofe  the  delign  of  railing  water 
by  a machine ; and  at  the  fame  time  attend  to  all 
other  ideas,  which  are  connected  with  this  by  every 
kind  of  catenation  ; and  combine  or  feparate  them 
voluntarily  for  the  purpofe  of  obtaining  fome 
end. 

For  we  can  create  nothing  new,  we  can  only 
combine  or  feparate  the  ideas,  which  we  have  al- 
ready received  by  our  perceptions  : thus  if  I with 
to  represent  a mohfler,  I call  to  my  mind  the 
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ideas  of  every  thing  difagreeable  and  horrible, 
and  combine  the  naflinefs  and  gluttony  of  a hog, 
the  ftupidity  and  obftinacy  of  an  afs,  with  the 
fur  and  awkwardnefs  of  a bear,  and  call  the  new 
combination  Caliban,  Yet  fuch  a monfter  may 
exift  in  nature,  as  all  his  attributes  are  parts  of 
nature.  So  when  I with  to  represent  every  thing, 
that  is  excellent,  and  amiable;  when  I combine 
benevolence  with  cheerfulnefs,  wifdom,  know- 
ledge, tafte,  wit,  beauty  of  perfon,  and  elegance  of 
planners,  and  affociate  them  in  one  lady  as  a pat- 
tern to  the  world,  it  is  called  invention  ; yet  fuch 
a perfon  may  exilt, — fuch  a perfon  does  exift ! — • 

It  is  — , who  is  as  muph  a monfter  as 

Caliban. 

4.  In  refpeft  to  confcioufnefs,  we  are  only  con- 
feious  of  our  exiftence,  when  we  think  about  it ; 
as  we  only  perceive  the  lapfe  of  time,  when  we 
attend  to  it ; when  we  are  bulled  about  other  ob- 
jefts,  neither  the  lapfe  of  time  nor  the  confciouf- 
nefs of  our  own  exiftence  can  occupy  our  atten- 
tion. Hence,  when  we  think  of  our  own  exi li- 
enee, we  only  excite  ab  ft  rafted  or  reflex  ideas  (as. 
they  are  termed),  of  our  principal  pleat urcs  or 
pains,  of  our  delircs  or  averfions,  or  of  the  figure, 
folidity,  colour,  or  other  properties  of  our  bodies, 
and  call  that  aft  of  the  fen  folium  a confcioufnefs 
of  our  exiftence.  Some  philofophers,  I believe  it 
is  Des  Carles,  has  Laid,  “ I think,  therefore  I ex- 
But  this  is  not  right  reafoning,  bccaufe 

- thinking 
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thinking  is  a mode  ol  exiftence  ; mid  it  is  tlicncc. 
only  faying,  “ I exift,  therefore  I cxiil.  1 01 

there  are  three  modes  of  exiftence,  01  in  the  lan- 
guage of  grammarians  three  kinds  of  verbs.  Firft, 
Amply  I am,  or  exift.  Secondly,  I am  a fling,  or 
cxiil  in  a ftate  of  aflivity,  as  I move,  t hirdly,  I 
am  fnffering,  or  exift  in  a ftate  of  being  a fled 
upon,  as  I am  moved.  The  when,  and  the  where, 
as  applicable  to  this  exiftence,  depends  on  the 
fucceffive  motions  of  our  own  or  of  other  bodies; 
and  on  their  refpeflive  fttuations,  as  fpoken  of 
Sefl.  XIV.  2.  5. 

5.  Our  identity  is  known  by  our  acquired  habits 
or  catenated  trains  of  ideas  and  mufcular  motions ; 
and  perhaps,  when  we  compare  infancy  with  old 
age,  in  thofe  alone  can  our  identity  be  fuppofed 
to  exift.  For  what  elfe  is  there  of  ftmilitude  be- 
tween the  firft  fpeck  of  living  entity  and  the  ma- 
ture man  ? — every  deduflion  of  rcafoning,  every 
fentiment  or  paffion,  with  every  fibre  of  the  corpo- 
real part  of  our  fyftem,  has  been  fubjefl  almoft 
to  annual  mutation  ; while  fome  catenations  alone 
of  our  ideas  and  mufcular  aftions  have  continued 
jn  part  unchanged. 

By  the  facility,  with  which  we  can  in  our  waking 
hours  voluntarily  produce  certain  fucceffive  trains 
of  ideas,  we  know  by  experience,  that  we  have  be- 
fore reproduced  them  ; that  is,  we  are  confcious 
of  a time  of  our  exiftence  previous  to  the  prefent 
tittle  j that  is,  of  our  identity  now  and  heretofore. 
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It  is  thefe  habits  of  action,  thcfe  catenations  of 
ideas  and  mufcular  motions,  which  begin  with 
life,  and  only  terminate  with  it ; and  which  we 
can  in  fome  meafure  deliver  to  our  poflerity  ; as 
explained  in  Seed.  XXXIX. 

6.  When  the  progreffive  motions  of  external 
bodies  make  a part  of  our  prefent  catenation  of 
ideas,  we  attend  to  the  lapfe  of  time;  which  ap- 
pears the  longer,  the  more  frequently  we  thus  at- 
tend to  it ; as  when  we  expedt  fomething  at  a cer- 
tain hour,  which  much  interefls  us,  whether  it 

i 

be  an  agreeable  or  dil'agreeable  event ; or  when 
we  count  the  palling  fecopds  on, a ftop-watch. 

When  an  idea  of  our  own  perfon,  or  a reflex 
idea  of  our  pleafures  and  pains,  dcllres  and  aver- 
flons,  makes  a part  of  this  catenation,  it  is  term- 
ed confcioufnefs ; and  if  this  idea  of  confciouf- 

1 

nefs  makes  a part  of  a catenation,  which  we  ex- 
cite by  recollection,  and  know  by  the  facility 
with  which  we  excite  it,  that  we  have  before  ex- 
perienced it,  it  is  called  identity,  as  explained 
above. 

y.  In  refpeCl  to  freewill,  it  is  certain,  that  we 
cannot  will  to  think  of  a new  train  of  ideas,  with- 
out previoufly  thinking  of  the  firlt  link  ot  it ; as 
I cannot  will  to  think  of  a black  fwan,  without 
previoufly  thinking  of  a black  fwan,  But  if  1 
pow  think  of  a tail,  I can  voluntarily  recoiled! 
all  animals,  which  have  tails ; my  will  is  fo  far 
free,  that  I can  purfue  the  ideas  linked  to  this 
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idea  of  tail,  as  far  as  my  knowledge  of  the  fub- 
jedt  extends ; but  to  will  without  motive  is  to 
will  without  dcfire  or  averlion;  which  is  as  ab- 
furd  as  to  feel  without  pleafure  or  pain  ; they  are 
both  folecifms  in  the  terms.  So  far  are  we  <ro- 

» O 

veined  by  the  catenations  of  motions,  which  af- 
fedt  both  the  body  and  the  mind  of  man,  and 
which  begin  with  our  irritability,  and  end  with 
it. 
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HAUD  E QUID  EM  CREDO,  QUIA  SIT  DIV1NITUS  ILLIS 
INGENIUM,  AUT  RERUM  I'ATO  PRUDENTIA  MAJOR. 

VIRG.  GEORG.  L.  I.  415, 

I.  InflinElive  a Cl  ions  defined.  Of  connate  paffons.  II.  Of 
the  fcnfations  and  motions  of  the  foetus  in  the  womb.  III. 
Some  animals  are  more  perfectly  formed  than  others  before 
nativity.  Of  learning  to  walk.  IV.  Of  the  f wallowing, 
breathing,  fucking,  pecking,  and  lapping  of  young  animals. 
V.  Of  the  fenfe  of  fmell,  and  its  ufes  to  animals.  Why 
cats  do  not  eat  their  kittens.  VI.  Of  the  accuracy  of  fight 
in  mankind,  and  their  fenfe  of  beauty.  Of  the  fenfe  of  touch 
in  elephants,  monkies,  beavers,  men.  V Ir.  Of  natural  lan- 
guage. VIII.  The  origin  of  natural  language  ; i.  the  lan- 
guage of  fear  ; 2.  of  grief ; 3.  of  tender  pleafure  ; 4.  of 

ferene  pleajure  ; 5.  of  anger  \ 6.  of  attention.  IX.  Arti- 
fctal  language  of  tur kies,  hens,  ducklings,  wagtails,  cuckoos, 
rabbits,  dogs,  and  nightingales.  X.  Of  mufc ; of  tooth- 
edge-,  of  a good  ear ; of  architecture.  XI.  Of  acquired 
knowledge  \ of  foxes,  rooks,  feildf ares,  lapwings,  dogs,  cats, 
horfcs?  crows,  pelicans,  the  tiger,  and  rattlcfnake.  XII.  Of 
birds  of  paffage,  dormice,  fnakes,  bats,  fw  allows,  quails,  ring- 
doves, the  fare,  chaffinch,  hoopoe,  chatterer,  hawfinch,  crofs- 
bill,  rails  and  cranes.  XI 11.  Of  birds  nefs  ; of  the  cuckoo \ 
of  fw  allow  s ncfs\  of  the  taylor  bird.  XIV.  Of  the  old 
m folfier  i of  haddocks,  cods , and  dogffh  ; of  the  remora  ; of 

crabs , 
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crabs-,  herrings,  and  flalmon.  XV.  Of  fpidcrs , caterpillars, 

ants , and  the  ichneumon.  XVI.  1.  Of  loafs,  gnats ; 

2.  bees  ; 3.  dormice,  flics,  worms,  ants,  and  waflps.  XVII. 

Of  the  faculty  that  djlnigu'jhes  man  from  the  brutes. 

I.  All  thole  internal  motions  of  animal  bodies, 
which  contribute  to  digeft  their  aliment,  produce 
their  fecretions,  repair  their  injuries,  or  increafe 
their  growth,  are  performed  without  our  atten- 
tion or  confcionfnefs.  They  exill  as  well  in  our 
deep,  as  in  our  waking  hours,  as  well  in  the  foe- 
tus during  the  time  of  geltation,  as  in  the  infant 
after  nativity,  and  proceed  with  equal  regularity 
in  the  vegetable  as  in  the  animal  fyllem.  Thefe 
motions  have  been  fhewn  in  a former  part  of  this 
work  to  depend  on  the  irritations  of  peculiar 
fluids,  and  as  they  have  never  been  clafled  amonglt 
the  inftinctive  addons  of  animals,  are  precluded 
from  our  prefent  difquifition. 

But  all  thofe  actions  of  men  or  animals,  that 
are  attended  with  confcioufnefs,  and  feem  nei- 
ther to  have  been  directed  by  their  appetites, 
taught  by  their  experience,  nor  deduced  from  ob- 
fervation  or  tradition,  have  been  referred  to  the 
power  of  inftindl.  And  this  power  has  been  ex- 
plained to  be  a divine  fomething , a kind  of  inspira- 
tion ; whilft  the  poor  animal,  that  poffdTqs  .it, 
has  been  thought  little  better  than  .a  machine  ! 

I he  irkfomenefs , that  attends  a continued  atti- 
tude of  the  body,  or  the  gains,  that  v/e  receive 

from 
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1 from  heat,  cold,  hunger,  or  other  injurious  cir- 
cumftances,  excite  us  to  general  locomotion : and 
our  fenfes  are  fo  formed  and  conftituted  by  the 
hand  of  nature,  that  certain  objects  prefent  us 
with  pleafure,  others  with  pain,  and  we  are  in- 
duced to  approach  and  embrace  thefe,  to  avoid 
and  abhor  thofe,  as  fuch  fenfations  direct  us. 

Thus  the  palates  of  fome  animals  are  gratefully 
affedted  by  the  maftication  of  fruits,  others  of 
grains,  and  others  of  flefh  ; and  they  are  thence 
Inftigated  to  attain,  and  confume  thofe  materials ; 
and  arc  furnifhed  with  powers  of  mufcular  mo- 
tion, and  of  digeftion  proper  for  fuch  purpofes. 

Thefe  JenJations  and  defines  conftitute  a part  of 
our  fyftem,  as  our  mufcles  and  bones  conftitute  an- 
other part : and  hence  they  may  alike  be  termed 
natural  of  connate-,  but  neither  of  them  can  proper- 
ly be  termed  htjlinffive : as  the  word  inltindt  in  its 
ufual  acceptation  refers  only  to  the  actions  of  ani- 
mals, as  above  explained : the  origin  of  thefe 
afiions  is  the  fubjedl  of  our  prefent  inquiry. 

The  reader  is  entreated  carefully  to  attend  to 
this  definition  of  injlinflive  actions,  left  by  uiing 
the  word  inftindt  without  adjoining  any  accurate 
idea  to  it,  he  may  not  only  include  the  natural 
defires  of  love  and  hunger,  and  the  natural  fen- 
fations of  pain  or  pleafure,  but  the  figure  and 
contexture  of  the  body,  and  the  faculty  of  reafon 
itfclf,  under  this  general  term. 

Jf.  We  experience  fome  fenfations,  and  per- 
form 
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form  fome  a&ions  before  our  nativity ; the  fcnfa- 
tions  of  cold,  and  warmth,  agitation  and  led,  iul- 
neis  and  inanition,  are  inftances  of  the  former ; 
and  the  repeated  ftruggles  ot  the  limbs  ot  the 
foetus,  which  begin  about  the.  middle  of  gefta- 
tion,  and  thofe  motions  by  which  .it  frequently 
wraps  the  umbilical  chord  around?  its  neck  or 
body,  and  even  fometimes  ties  it  in  a knot ; are 
inftances  of  the  latter.  (Smellie’s  Midwifery, 
Vol,  I.  p.  1S2.) 

By  a due  attention  to  thefe  circumftances  many 
of  the  addons  of  young  animals,  which  at  fir  ft 
light  feemed  only  referable  to  an  inexplicable  in- 
ftindt,  will  appear  to  have  been  acquired  like  all 
other  animal  addons,  that  are  attended  with  con- 
fcioufnefs,  by  the  repeated  efforts  of  our  mufcles  un- 
der the  conduct  of  our  fenfations  or  dejires. 

The  chick  in  the  fhell  begins  to  move  its  feet 
and  legs  on  the  lixth  day  of  incubation  (Mattrei- 
can,  p.  138) ; or  on  the  feventh  day,  (Lang- 
ley) ; afterwards  it  is  leen  to  move  itfelf  gent- 
ly in  the  liquid  that  furrounds  it,  and  to  open 
and  fhut  its  mouth,  (Harvei,  de  Generat.  p.  6 2, 
and  197.  Form,  de  Poulet.  ii.  p.  129).  Puppies 
before  the  membranes  are  broken,  that  involve 
•them,  are  leen  to  move  themlelves,  to  put  out 
their  tongues,  and  to  open  and  fhut  their  mouths, 
(Harvey,  Gipfon,  Riolan,  Haller).  And  calves 
lick  themfelves  and  fwallow  many  of  their  hairs 
before  their  nativity : which  however  puppies  do 

not. 
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not,  (Swammerdam,  p.  319.  FIcmyiig  Phil.  Tranf. 
Ann.  ]755,  42).  And  towards  the  end  of  gefta- 
tion,  the  foe  tides  of all  animals  are  proved  to  drink 
part  of  the  liquid  in  which  they  fwim,  (Haller. 
Phyfiol.  P.  8.  2o4).  T.  he  white  of  egg  is  found 
m the  mouth  and  gizzard  of  the  chick,  and  is 
nearly  or  quite  confirmed  before  it  is  hatched, 
(Harvci  de  Genera t.  58).  And  the  liquor  amnii 
is  found  in  tne  mouth  and  ftomach  of  the  human 
foetus,  and  of  calves ; and  how  elle  fhould  that 
excrement  be  produced  in  the  inteftines  of  all 
animals,  which  is  voided  in  great  quantity  foon 
alter  their  birth  ; (Gipfon,  Med.  Eflays,  Edinb. 
V.  i.  13.  Halleri  Phyfiolog.  T.  3.  p.  318.  and 
T.  8.)  In  the  ftomach  of  a calf  the  quantity  of 
this  liquid  amounted  to  about  three  pints,  and  the 
hairs  amongft  it  were  of  the  fame  colour  with 
thofe  on  itsfkin,  (Blalii  Anat.  Animal,  p.  m.  122). 
Thele  faffs  are  attefted  by  many  other  writers  of 
credit,  befkles  thofe  above  mentioned. 

III.  It  has  been  deemed  a furp riling  inltance 
ofinftindf,  that  calves  and  chickens  fhould  be 
able  to  walk  by  a few  efforts  almoft  immediately 
after  their  nativity:  whilft  the  human  infant  in 
thofe  countries  where  he  is  not  incumbered  with 
clothes,  as  in  India,  is  five  or  fix  months,  and  in 
our  climate  almoff  a twelvemonth,  before  he  can 
fafely  ft  and  upon  his  feet. 

' The  draggles  of  all  animals  in  the  womb  muft 
referable  their  mode  of  fwimming,  as  by  this 

kind 
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kind  of  motion  they  can  bed  change  their  attitude 
in  water.  Hut  the  lwimming  of  the  calf  and 
chicken  refembles  their  manner  of  walking,  which 
they  have  thus  in  part  accoutred  bcloie  then  na- 
tivity, and  hence  accomplith  it  afterwards  with 
very  few  efforts,  wdiillf  the  fwimming  of  the  hu- 
man creature  refembles  that  of  the  frog,  and  to- 
tally differs  from  his  mode  of  walking. 

There  is  another  circumftance  to  be  attended 
to  in  this  affair,  that  not  only  the  growth  of  thole 
peculiar  parts  of  animals,  which  are  firft  wanted 
to  fecure  their  fubfiftence,  are  in  general  furtheft 
advanced  before  their  nativity  : but  fome  animals 
come  into  the  world  more  completely  formed 
throughout  their  whole  fyflem  than  others  ; and 
are  thence  much  forwarder  in  all  their  habits  of 
motion.  Thus  the  colt,  and  the  lamb,  are  much 
more  perfect  animals  than  the  blind  puppy,  and 
the  naked  rabbit ; and  the  chick  of  the  pheafant, 
and  the  partridge,  has  more  perfedt  plumage, 
and  more  perfedt  eyes,  as  well  as  greater  aptitude 
to  locomotion,  than  the  callow  nefllings  of  the 
dove,  and  of  the  wren.  The  parents  of  die  for- 
mer only  find  it  neceffary  to  fhew  them  their 
food,  and  to  teach  them  to  take  it  up  ; whilft 
thofe  of  the  latter  are  obliged  for  many  days  to 
obtrude  it  into  their  gaping  mouths. 

IV.  From  the  fadts  mentioned  in  No.  2.  of 
this  Section,  it  is  evinced  that  the  foetus  learns  to 
iwallow  betore  its  nativity;  for  it  is  ieen  to  open. 

1 its 


19^  OF  INSTINCT.  Sect.  XVI.  4. 

its  mouth,  and  its  ftomach  is  found  filled  with  the 
liquid  that  furrounds  it.  It  opens  its  mouth, 
either  mitigated  by  hunger,  or  by  the  irkfomenefs 
of  a continued  attitude  of  the  mufcles  of  its  face ; 
the  liquor  amnii,  in  which  it  fvvims,  is  agreeable 
to  its  palate,  as  it  confifis  of  a nourifhing  mate- 
rial, (Haller.  Phyf.  T.  8.  p.  204).  It  is  tempted 
to  experience  its  tafte  further  in  the  mouth,  and 
by  a few  efforts  learns  to  fwallow,  in  the  fame 
manner  as  we  learn  all  other  animal  actions, 
which  are  attended  with  confcioulnefs,  bv  the  re- 
fcated  efforts  rff  our  mufcles  under  the  conduct  of  our 
fenfations  or  volitions. 

The  infpiration  of  air  into,  the  lungs  is  fo  to- 
tally different  from  that  of  fwallowing  a fluid  in 
which  we  are  immerfed,  that  it  cannot  be  acquir- 
ed before  our  nativity.  But  at  this  time,  when 
the  circulation  of  the  blood  is  no  longer  conti- 
nued through  the  placenta,  that  fuffocating  fenfa- 
tion,  which  we  feel  about  the  prccordia,  when  we 
arc  in  want  of  frefh  air,  difagreeably  affefits  the 
infant : and  all  the  mufcles  of  .the  body  are  ex- 
cited into  action  to  relieve  this  oppreflion  ; thole 
of  the  bread',  ribs,  and  diaphragm  are  found  to 
anfwer  this  purpofe,  and  thus  refpiration  is  dif- 
covercd,  and  is  continued  throughout  our  lives, 
as  often  as  the  oppreflion  begins  to  recur.  Many 
infants,  both  of  the  human  creature,  and  of  qua- 
drupeds, ft  niggle  for  a minute  after  they  are  born 
before  they  begin  to  breathe,  (Haller.  Phyf.  T.  S. 

p,  400, 
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p.  400.  ib.  pt.  2.  p.  1).  Mr.  BufFon  thinks  the 
action  of  the  dry  air  upon  the  nerves  of  fmell  of 
new-born  animals,  by  producing  an  endeavour 
to  fneeze,  may  contribute  to  induce  this  firft 
infpiration,  and  that  the  rarefaction  of  the  air  by 
the  warmth  of  the  lungs  contributes  to  induce 
expiration,  (Hill.  Nat.  Tom.  4.  p.  174).  Which 
latter  it  may  effeCt  by  producing  a difagreeable 
fenfation  by  its  delay,  and  a confequent  effort  to 
relieve  it.  Many  children  fneeze  before  they 
refpire,  but  not  all,  as  far  as  I have  obferved,  or 

can  leam  from  others. 

% / 

At  length,  by  the  direction  of  its  fenfe  of  fmell, 
or  by  the  officious  care  of  its  mother,  the  young 
animal  approaches  the  odoriferous  rill  of  its  fu- 
ture nourifhment,  already  experienced  to  fwal- 
low.  But  in  the  aCt  of  fwall  owing,  it  is  neceffary 
nearly  to  clofe  the  mouth,  whether  the  creature 
be  immerfed  in  the  fluid  it  is  about  to  drink,  or 
not : hence,  when  the  child  firft  attempts  to  fuck, 
it  does  not  flightly  comprefs  the  nipple  between 
its  lips,  and  fuck  as  an  adult  perfon  would  do, 
by  abforbing  the  milk ; but  it  takes  the  whole 
nipple  into  its  mouth  for  this  purpofe,  comprefies 
it  between  its  gums,  and  thus  repeatedly  chewing 
(as  it  were)  the  nipple,  preffes  out  the  milk; 
exaCfly  in  the  fame  manner  as  it  is  drawn  from 
the  teats  of  cows  by  the  hands  of  the  milkmaid. 
The  celebrated  Harvev  obferves,  that  the  foetus 
in  the  womb  mull  have  fucked  in  a part  of  its 
vol.  1.  O nourifhment. 
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nouri foment,  becaufe  it  knows  how  to  fuck  the 
minute  it  is  bom,  as  any  one  may  experience  by 
putting  a finger  between  its  lips,  and  becaufe  in 
a few  days  it  forgets  this  art  of  fucking,  and  can- 
not without  fome  difficulty  again  acquire  it, 
(Exercit.  de  Gener.  Anim.  48).  The  fame  ob- 
fervation  is  made  by  Hippocrates. 

A little  further  experience  teaches  the  young 
animal  to  fuck  by  abforption,  as  well  as  by  com- 
preffion  ; that  is,  to  open  the  cheft  as  in  the 
beginning  of  refpiration,  and  thus  to  rarefy  the 
air  in  the  mouth,  that  the  preffiure  of  the  denfer 
external  atmofphere  may  contribute  to  force  out 
the  milk. 

The  chick  yet  in  the  foell  has  learnt  to  drink 
by  fwall owing  a part  of  the  white  of  the  egg  for 
its  food;  but  not  having  experienced  how  to  take 
up  and  fwallow  folid  feeds,  or  grains,  is  either 
taught  by  the  folicitous  induflry  of  its  mother ; 
or  by  many  repeated  attempts  is  enabled  at  length 
to  diftinguifh  and  to  fwallow  this  kind  of  nutri- 
ment. 

And  puppies,  though  they  know  how  to  fuck 
like  other  animals  from  their  previous  experience 
in  fwal lowing,  and  in  refpiration;  yet  are  they 
long  in  acquiring  the  art  of  lapping  with  their 
tongues,  which  from  the  flaccidity  of  their  cheeks, 
and  length  of  their  mouths,  is  afterwards  a more 
convenient  way  for  them  to  take  in  water. 

V.  The  fenfes  of  fmell  and  tafle  in  many  other 

animals 
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animals  greatly  excel  thole  of  mankind,  for  in 
civilized  fociety,  as  our  victuals  are  generally 
prepared  by  others,  and  are  adulterated  with  fait, 
fpice,  oil,  and  empyreuma,  we  do  not  hefitate 
about  eating  whatever  is  fet  before  us,  and  neg- 
ledt  to  cultivate  thefe  lenfes  : whereas  other  ani- 
mals try  every  morfel  by  the  fmell,  before  they 
take  it  into  their  mouths,  and  by  the  tafte  before 
they  fw allow  it ; and  are  led  not  only  each  to 
his  proper  nourifhment  by  this  organ  of  fenfe, 
but  it  alfo  at  a maturer  age  dire&s  them  in  the 
gratification  of  their  appetite  of  love.  Which 
may  be  further  underftood  by  conlidering  the 
fympathies  of  thefe  parts  defcribed  in  Clafs  IV. 
2.  1.  7-  While  the  human  animal  is  diredled  to 
the  objedt  of  his  love  by  his  fenfe  of  beauty,  as 
mentioned  in  No.  VI.  of  this  Section.  Thus 
Virgil.  Georg.  III.  250. 

Nonne  vides,  ut  tota  tremor  pertentat  equ'orum 
Corpora,  fi  taatuin  notas  odor  attulit  auras? 

Nonne  canis  nidum  veneris  nafutus  odore 
Quaerit,  et  erranti  trahitur  fublambere  lingua -? 
Rcfpuit  at  guilum  cupidus,  labiifque  retradlis 
Elevat  os,  trepidaiifque  novis  impellitur  seftris 

Inferit  et  vivum  fcliei  vomere  femen. 

Quam  tenui  filo  caecos  adnedtit  amores 
Docta  Venus,  vitseque  monet  renovare  favillam  ! 

Anon. 

The  following  curious  experiment  is  related  by 

^ 2 Galen, 
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Galen.  “ On  differing  a goat  great  with  young 
I found  a brifk  embryon,  and  having  detached 
it  from  the  matrix,  and  fnatching  it  away  before 
it  law  its  dam,  I brought  it  into  a certain  room, 
where  there  were  many  veflels,  fome  filled  with 
wine,  others  with  oil,  fome  with  honey, 
others  with  milk,  or  fome  other  liquor;  and 
in  others  were  grains  and  fruits ; we  firlT  obferv- 
ed  the  young  animal  get  upon  its  feet,  and 
walk ; then  it  fhook  itfelf,  and  afterwards  fcratch- 
ed  its  lide  with  one  of  its  feet : then  we  faw  it 
fmelling  to  every  one  of  thefe  things,  that  were 
let  in  the  room ; and  when  it  had  fmelt  to  them 
all,  it  drank  up  the  milk.”  L.  6.  de  locis.  cap.  6. 

Parturient  quadrupeds,  as  cats,  and  bitches, 
and  lows,  are  led  by  their  fenfe  of  fmell  to  cat 
the  placenta  as  other  common  food ; why  then 
do  they  not  devour  their  whole  progeny,  as  is 
reprefen  ted  in  an  antient  emblem  of  Time  ? 
This  is  faid  fometimes  to  happen  in  the  unna- 
tural fiate  in  which  we  confine  fows  ; and  indeed 
nature  would  feem  to  have  endangered  her  off- 
fpring  in  this  nice  circumftance ! But  at  this 
time  the  fHmulus  of  the  milk  in  the  tumid  teats  of 
the  mother  excites  her  to  look  out  for,  and  to 
defire  fome  unknown  circumftance  to  relieve  her. 
At  the  fame  time  the  fmell  of  the  milk  attracts 
the  exertions  of  the  young  animals  towards  its 
fource,  and  thus  the  delighted  mother  difcovers 
a new  appetite,  as  mentioned  in  Sedt.  XIV.  8t 
and  her  little  progeny  are  led  to  receive  and  to 
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communicate  pleafure  by  this  mod  beautiful 
contrivance. 

VI.  But  though  the  human  fpecies  in  fomc  ot 
their  fenfations  are  much  inferior  to  other  animals, 
vet  the  accuracy  of  the  fenfe  of  touch,  which  they 
poflefs  in  fo  eminent  a degree,  gives  them  a great 
fuperiorit’y  of  underftanding  ; as  is  well  obfervecl 
by  the  ingenious  Mr.  Buffon.  The  extremities 
of  other  animals  terminate  in  horns,  and  hoofs, 
and  claws,  very  unfit  for  the  fenfation  of  touch  ; 
whilft  the  human  hand  is  finely  adapted  to  en- 
compafs  its  objedt  with  this  organ  of  fenfe. 

The  elephant  is  indeed  endued  with  a fine 
fenfe  of  feeling  at  the  extremity  of  his  probolcis, 
and  hence  has  acquired  much  more  accurate 
ideas  of  touch  and  of  light  than  mofl  other  crea- 
tures. The  two  following  inftances  of  the  faga- 
city  of  thefe  animals  may  entertain  the  reader,  as 
they  were  told  me  by  fome  gentlemen  of  diftindt 
obfervation,  and  undoubted  veracity,  who  had  „ 
been  much  converfant  with  our  eaftern  fettle- 
ments.  Fir  ft,  the  elephants  that  are  ufed  to 

carry  the  baggage  of  our  armies,  are  put  each 
under  the  care  of  one  of  the  natives  of  Indoftan, 
and  whilft  himfelf  and  his  wife  go  into  the  woods 
to  colledl  leaves  and  branches  of  trees  for  his  food, 
they  fix  him  to  the  ground  by  a length  of  chain, 
and  frequently  leave  a child  yet  unable  to  walk, 
under  his  protedtion  : and  the  intelligent  animal 
pot  only  defends  it,  but  as  it  creeps  about,  when 
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it  arrives  near  the  extremity  of  his  chain,  he 
wraps  his  trunk  gently  round'  its  body,  and 
brings  it  again  into  the  centre  of  his  circle.  Se- 
condly, the  traitor  elephants  are  taught  to  walk 
on  a narrow  path  between  two  pit- falls,  vvhich 
are  covered  with  turf,  and  then  to  go  into  the 
woods,  and  to  feduce  the  wild  elephants  to  come 
that  way,  who  fall  into  thcle  wells,  whilft  he 
paffes  fafe  between  them  : and  it  is  univerfally 
obferved,  that  thofe  wild  elephants  that  efcape 
the  fnare,  purfue  the  traitor  with  the  utmoft 
vehemence,  and  if  they  can  overtake  him,  which 
fometimcs  happens,  they  always  beat  him  to 
death. 

The  monkey  has  a hand  well  enough  adapted 
for  the  fenfe  of  touch,  which  contributes  to  his 
great  facility  of  imitation  ; but  in  taking  objects 
with  his  hands,  as  a Hick  or  an  apple,  he  puts 
his  thumb  on  the  fame  tide  of  them  with  his  lin- 
gers, inftead  of  counteracting  the  p re  flu  re  of  his 
dingers  with  it:  from  this  neglcCt  he  is  much 
flower  in  acquiring  the  figures  of  objects,  as  he!* 
is  Iefs  able  to  determine  the  ditlances  or  diameters 
of  their  parts,  or  to  diftinguifh  their  vis  inertias 
from  their  hardnefs.  Helvetius  adds,  that  the 
fliortnefs  of  his  life,  his  being  fugitive  before 
mankind,  and  his  not  inhabiting  all  climates, 
combine  to  prevent  his  improvement.  (De  l’Efprit. 
T.  1.  p.)  There  is  however  at  this  time  an  old 
monkey  fliewn  in  Exeter  Change,  London,  who 
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having  loft  his  teeth,  when  nuts  are  given  him, 

takes  a ftone  into  his  hand,  and  cracks  them  with 

it  one  bv  one;  thus  uling  tools  to  ettedt  his  pur- 
* 

pofe  like  mankind. 

The  beaver  is  another  animal  that  makes  much 
life  ot  his  hands,  and  it  we  may  credit  the  lepoits 
of  travellers,  is  pofiefted  of  amazing  ingenuity. 
This  however,  M.  Buffon  affirms,  is  only  where 
they  exift  in  large  numbers,  and  in  countries 
thinly  peopled  with  men  ; while  in  France  in 
their  folitary  ftate  they  ffiew  no  uncommon  in- 
genuity. 

Indeed  all  the  quadrupeds,  that  have  collar- 
bones, (claviculaa)  ufe  their  fore-limbs  in  fome 
meafure  as  we  ufe  our  hands,  as  the  cat,  fquirrel, 
tyger,  bear  and  lion ; and  as  they  exercife  the 
fenfe  of  touch  more  univerfally  than  other  ani- 
mals, fo  are  they  more  fugacious  in  watching  and 
furprifing  their  prey.  All  thofe  birds,  that  ufe 
their  claws  for  hands,  as  the  hawk,  parrot,  and 
cuckoo,  appear  to  be  more  docile  and  intelligent; 
though  the  gregarious  tribes  of  birds  have  more 
acquired  knowledge. 

Now  as  the  images,  that  are  painted  on  the 
retina  of  the  eye,  are  no  other  than  ftgns,  which 
recall  to  our  imaginations  the  objedts  we  had 
before  examined  by  the  organ  of  touch,  as  is 
fully  demonftrated  by  Dr.  Berkley  in  his  treatife 
on  vitton;  it  follows  that  the  human  creature 
pas  greatly  more  accurate  and  di Hindi  fenfe  of 
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vilion  than  that  of  any  other  animal.  Whence 
as  he  advances  to  maturity  he  gradually  acquires 
a fenfeof  female  beauty,  which  at  this  time  diredts 
him  to  the  objedt  of  his  new  paffion. 

Sentimental  love,  as  diftinguifhed  from  the 
animal  paffion  of  that  name,  with  which  it  is  fre- 
quently accompanied,  confifts  in  the  defire  or 
fenfation  of  beholding,  embracing,  and  laluting 
a beautiful  objedt. 

The  charadteriftic  of  beauty  therefore  is  that 
it  is  the  objedt  of  love;  and  though  many  other 
objedts  are  in  common  language  called  beautiful, 
yet  they  are  only  called  fo  metaphorically,  and 
ought  to  be  termed  agreeable.  A Grecian  tem- 
ple may  give  us  the  pleafurable  idea  of  fublimity, 
a Gothic  temple  may  give  us  the  pleafurable  idea 
of  variety,  and  a modern  houfe  the  pleafurable 
idea  of  utility;  mufic  and  poetry  may  infpire  our 
love  by  affociation  of  ideas ; but  none  of  thefe, 
except  metaphorically,  can  be  termed  beautiful ; 
as  we  have  no  with  to  embrace  or  falute  them. 

Our  perception  of  beauty  confifts  in  our  re- 
cognition by  the  fenfe  of  vifion  of  thole  objedts, 
firft,  which  have  before  infpired  our  love  by  the 
pleafure,  which  they  have  afforded  to  many  of 
our  fenfes  : as  to  our  fenfe  of  warmth,  of  touch, 
of  fmell,  of  tafte,  hunger  and  thirft;  and,  fecondly, 
which  bear  any  analogy  of  form  to  fuch  objedts. 

When  the  babe,  foon  after  it  is  born  into  this 
cold  world,  is  applied  to  its  mother’s  bofom;  its 
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fenfe  of  perceiving  warmth  is  hr  it  agreeably 
affedted;  next  its  fenfe  of  fmell  is  delighted  with 
the  odour  of  her  milk ; then  its  tafte  is  gratified 
by  the  flavour  of  it ; afterwards  the  appetites  of 
hunger  and  ot  third  afford  plea  dire  by  the  pof- 
feflion  of  their  objects,  and  by'  the  fubfequent 
digeftion  of  the  aliment;  and,  laftly,  the  fenfe  of 
touch  is  delighted  by  the  foftnefs  and  fmoothnefs 
of  the  milky  fountain,  the  fource  of  fuch  variety 
of  happinefs. 

All  thefe  various  kinds  of  pleafure  at  length 
become  aflociated  with  the  form  of  the  mothers 
bread;  which  the  infant  embraces  with  its  hands, 
prefFes  with  its  lips,  and  watches  with  its  eyes ; and 
thus  acquires  more  accurate  ideas  of  the  form  of 
its  mother’s  foofom,  than  of  the  odour  and  flavour 
or  warmth,  which  it  perceives  by  its  other  fenfes. 
And  hence  at  our  maturer  years,  when  any  objedfc 
of  viflon  is  prefented  to  us,  which  by  its  waving 
or  fpiral  lines  bears  any  flmilitude  to  the  form  of 
the  female  bofom,  whether  it  be  found  in  a land- 
fcape  with  foft  gradations  of  riling  and  defeending 
furface,  or  in  the  forms  of  fome  antique  vales,  or 
jn  other  works  of  the  pencil  or  the  chiflel,  we 
feel  a general  glow  of  delight,  which  feems  to 
influence  all  our  fenfes;  and,  if  the  objedt  be  not 
too  large,  we  experience  an  attraction  to  embrace 
it  with  our  arms,  and  to  falute  it  with  our  lips, 
as  we  did  in  our  early  infancy  the  bofom  of  our 
mother.  And  thus  we  And,  according  to  the 
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ingenious  idea  of  Hogarth,  that  the  waving  lines 
of  beauty  were  originally  taken  from  the  temple 
of  Venus. 

This  animal  attraction  is  love;  which  is  a fcn- 
fation,  when  the  objeCl  is  prefent;  and  a delire, 
when  it  is  abf’ent.  Which  conftitutes  the  pureft 
fource  of  human  felicity,  the  cordial  drop  in  the 
otherwife  vapid  cup  of  life,  and  which  overpays 
mankind  for  the  care  and  labour,  which  are  at-r 
tached  to  the  pre-eminence  of  his  lituation  above 
other  animals. 

It  Ihould  have  been  obferved,  that  colour  as 
well  as  form  fometimes  enters  into  our  idea  of  a 
beautiful  objeCt,  as  a good  complexion  for  in- 
flance,  bepaufe  a fine  or  fair  colour  is  in  general 
a fign  of  health,  and  conveys  to  us  an  idea  of  the 
warmth  of  the  objeCt;  and  a pale  countenance 
on  the  contrary  gives  an  idea  of  its  being  cold  to 
the  touch. 

It  was  before  remarked,  that  young  animals 
life  their  lips  to  diftinguifh  the  forms  of  things, 
as  well  as  their  fingers,  and  hence  we  learn  the 
origin  of  our  inclination  to  falute  beautiful  ob- 
jects with  our  lips.  For  a definition  of  Grace, 
fee  Clafs  III.  1.  2.  4. 

VII.  There  are  two  ways  by  which  wc  become 
acquainted  with  the  paflions  of  others  : firft,  by 
having  obferved  the  cffcCts  of  them,  as  of  fear 
or  anger,  on  our  own  bodies,  we  know  at  fight 
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when  others  are  under  the  influence  of  thefe  af- 
fections. So  when  two  cocks  are  preparing  to 
hoht,  each  feels  the  feathers  rife  round  his  own 
neck,  and  knows  from  the  fame  fign  the  difpofi- 
tion  of  his  adverfary:  and  children  long  before 
they  can  fpeak,  or  underhand  the  language  of 
their  parents,  may  be  frightened  by  an  angry 
countenance,  or  foothed  by  fmiles  and  blandifh- 
ments. 

Secondly,  when  we  put  ourfelves  into  the  atti- 
tude that  any  palllon  naturally  occalions,  wre  foon 
in  fome  degree  acquire  that  paflion  ; hence  when 
thole  that  fcold  indulge  themfelves  in  loud  oaths, 
and  violent  adlions  of  the  arms,  they  increafe 
their  anger  by  the  mode  of  expreffing  themfelves: 
and  on  the  contrary  the  counterfeited  fmile  of 
pleafure  in  difagreeable  company  foon  brings 
along  with  it  a portion  of  the  reality,  as  is  well 
illuftrated  by  Mr.  Burke,  (Effay  on  the  Sublime 
and  Beautiful.) 

This  latter  method  of  entering  into  the  paffions 
of  others  is  rendered  of  very  extenlive  ufe  by  the 
pleafure  we  take  in  imitation,  which  is  every  day 
prefented  before  our  eyes,  in  the  actions  of  chil- 
dren, and  indeed  in  all  the  cuftoms  and  fafhions 
of  the  world.  From  this  our  aptitude  to  imita- 
tion, arifes  what  is  generally  underftood  by  the 
word  fympathy  fo  well  explained  by  Dr.  Smith 
of  Glafgow.  Thus  the  appearance  of  a cheerful 
countenance  gives  us  pleafure,  and  of  a melan- 


30  4 


OF  INSTINCT.  Sect.  XVI.  3.  i. 


choly  one  makes  us  forrowful.  Yawning  and 
iometimes  vomiting  are  thus  propagated  by  fym- 
pathy,  and  fome  people  of  delicate  fibres,  at  the 
prefence  of  a fpebtacle  of , mifery,  have  felt  pain 
in  the  fame  parts  of  their  own  bodies,  that  were 
difeafed  or  mangled  in  the  other.  Amongft  the 
writers  of  antiquity  Ariftotle  thought  this  aptitude 
to  imitation  an  eflential  property  of  the  human 
lpecies,  and  calls  man  an  imitative  animal.  To 

£wov  yiyuysvov . 

Thefe  then  are  the  natural  figns  by  which  we 
underhand  each  other,  and  on  this  flender  bafis 
is  built  all  human  language.  For  without  fome 
natural  figns,  no  artificial  ones  could  have  been 
invented  or  underilood,  as  is  very  ingenioufiy 
obferved  by  Dr.  Reid,  (Inquiry  into  the  Human 
Mind.) 

VIII.  The  origin  of  this  univerfal  language  is 
a fubjedt  of  the  higheft  curiofity,  the  knowledge 
of  which  has  always  been  thought  utterly  inac- 
cefiible.  A part  of  which  we  fhall  however  here 
attempt. 

Light,  found,  and  odours,  are  unknown  to 
the  foetus  in  the  womb,  which,  except  the  few 
fenfations  and  motions  already  mentioned,  fieeps 
away  its  time  infenfible  of  the  buly  world.  But 
the  moment  it  arrives  into  day^  it  begins  to 
experience  many  vivid  pains  and  pleafurcs;  thefe 
are  at  the  fame  time  attended  with  certain  mufcular 
motions,  and  from  this  their  early,  and  individual 
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affociation,  they  acquire  habits  of  occurring  toge- 
ther, that  are  afterwards  indiffoluble. 


1 . Of  Fear . 


As  foon  as  the  young  animal  is  born,  the  firft 
important  fenfations,  that  occur  to  him,  are 
occaiioned  by  the  oppreffion  about  his  precordia 
for  want  of  refpiration.and  by  his  fudden  tranfition 
from  ninety-eight  degrees  of  heat  into  fo  cold  a 
climate. — He  trembles,  that  is,  he  exerts  alter- 
nately all  the  mulcles  of  his  body,  to  enfranchife 
himfelf  from  the  oppreffion  about  his  bofom,  and 
begins  to  breathe  with  frequent  and  ffiort  refpira- 
tions;  at  the  fame  time  the  cold  contracts  his  red 
fkin,  gradually  turning  it  pale;  the  contents  of 
the  bladder  and  of  the  bowels  are  evacuated : and 
from  the  experience  of  thefe  firft  difagreeable 
fenfations  the  paffion  of  fear  is  excited,  which 
is  ho  other  than  the  expectation  of  difagreeable 
fenfations.  This  early  affociation  of  motions  and 
fenfations  perfifts  throughout  life;  the  paffion 
of  fear  produces  a cold  and  pale  fldn,  with  trem- 
blings, quick  refpiration,  and  an  evacuation  of 
the  bladder  and  bowrels,  and  thus  conftitutes  the 
natural  or  univerfal  language  of  this  paffion. 

On  obferving  a Canary  bird  this  morning, 
January  <28,  177 2,  at  the  houfe  of,  Mr.  Harvey, 
near  1 utbury,  in  Derbyfhire,  I was  told  it  always 
fainted  away,  when  its  cage  was  cleaned,  and 
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defired  to  fee  the  experiment.  The  cage  being 
taken  from  the  ceiling,  and  its  bottom  drawn  out, 
the  bird  began  to  tremble,  and  turned  quite  white 
about  the  root  of  his  bill : he  then  opened  his 
mouth  as  if  for  breath,  and  refpired  quick,  flood 
ftrajghter  up  on  his  perch,  hung  his  wings,  fpread 
his  tail,  clofed  his  eyes,  and  appeared  quite  ftiff 
and  cataleptic  for  near  half  an  hour,  and  at  length 
with  much  trembling  and  deep  refpirations  came 
gradually  to  himfelf. 

2.  Of  Grief. 

That  the  internal  membrane  of  the  noftrils 
may  be  kept  always  moift,  for  the  better  percep- 
tion of  odours,  there  are  two  canals,  that  conduct 
the  tears  after  they  have  done  their  office  in 
moiftening  and  cleaning  the  ball  of  the  eye  into 
a fack,  which  is  called  the  lacrymal  fack ; and 
from  which  there  is  a dudt,  that  opens  into  the 
noflrils : the  aperture  of  this  du6l  is  formed  of 
exquilite  fenfibility,  and  when  it  is  ftimulated  by 
odorous  particles,  or  by  the  drynefs  or  coldnefs 
of  the  air,  the  fack  contracts  itfelf,  and  pours 
more  of  its  contained  moiflure  on  the  organ  of 
fmell.  By  this  contrivance  the  organ  is  rendered 
more  fit  for  perceiving  fuch  odours,  and  is  pre- 
ferved  If  om  being  injured  by  thofe  that  are  more 
flrong  or  corrofive.  Many  other  receptacles  of 
peculiar  fluids  difgorge  their  contents,  when  the 
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ends  of  their  du&s  are  ftimulated  ; as  the  gall 
bladder,  when  the  contents  of  the  duodenum 
Simulate  the  extremity  of  the  common  bile  duift : 
and  the  falivary  glands,  when  the  termination  of 
their  dudts  in  the  mouth  are  excited  by  the  fti- 
mulus  of  the  food  we  mafticate.  Atque  veficulae 
feminales  fuum  exprimunt  fluidum  glande  penis 
fricata. 

The  coldnefs  and  drynefs  of  the  atmofphere, 
compared  with  the  warmth  and  moifture,  which 
the  new-born  infant  had  juft  before  experienced, 
difagreeably  affedt  the  aperture  of  this  lacrymal 
fack:  the  tears,  that  are  contained  in  this  fack, 
are  poured  into  the  noftrils,  and  a further  fupply 
is  fecreted  by  the  lacrymal  glands,  and  diffufed 
upon  the  eye-balls  ; as  is  very  viftble  in  the  eyes 
and  noftrils  of  children  foon  after  their  nativity. 
The  fame  happens  to  us  at  our  maturer  age,  for 
in  fevere  frofty  weather,  fnivelling  and  tears  .are 
produced  by  the  coldnefs  and  drynefs  of  the  air. 

But  the  lacrymal  glands,  which  feparate  the 
tears  from  the  blood,  are  lituated  on  the  upper 
external  part  of  the  globes  of  each  eye ; and, 
when  a greater  quantity  of  tears  are  wanted,  we 
contract  the  forehead,  and  bring  down  the  eye- 
brows, and  ufe  many  other  diftortions  of  the  face, 
to  comprefs  thefe  glands. 

Now  as  the  fuflbeating  fenfation,  that  produces 
refpiration,  is  removed  almoft  as  foOn  as  per- 
ceived, and  does  not  recur  again:  this  di (agree- 

able 
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able  irritation  of  the  lacrymal  dudts,  as  it  m'uit 
frequently  recur,  till  the  tender  organ  becomes 
ufed  to  variety  of  odours,  is  one  of  the  firft  pains 
that  is  repeatedly  attended  to : and  hence  through- 
out our  infancy*  and  in  many  people  throughout 
their  lives,  all  difagreeable  feniations  are  attended 
with  fnivelling  at  the  note,  a profufioil  of  tears, 
and  fome  peculiar  diftortions  of  countenance ; 
according  to  the  laws  of  early  affociation  before 
mentioned,  which  conflitutes  the  natural  or  uni- 
verfal  language  of  grief. 

You  may  allure  yourfelf  of  the  truth  of  this 
obfervation,  if  you  will  attend  to  what  pafles, 
when  you  read  a diflrefsful  tale  alone ; before 
the  tears  overflow  your  eyes,  you  will  invariably 
feel  a titillation  at  that  extremity  of  the  lacrymal 
du6t,  which  terminates  in  the  noftril,  then  the 
compreffion  of  the  eyes  fucceeds,  and  the  profu- 
fion  of  tears.  \ 

Linnaeus  aflferts,  that  the  female  bear  ftieds 
tears  in  grief;  the  lame  has  been  faid  ol  the  hind, 
and  fome  other  animals. 


3 . Of  T 'ender  Pleafure. 

The  firft  moft  lively  impreffion  of  pleafure, 
that  the  infant  enjoys  alter  its  nativity,  is  excited 
by  the  odour  of  its  mother’s  milk.  The  organ 
of  fmel'l  is  irritated  by  this  perfume,  and  the 
lacrymal  flick  empties  ilfelf  into  the  noftrils,  as 

before 
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before  explained,  and  an  increafe  of  tears  is 
poured  into  the  eyes.  Any  one  may  obferve  this, 
when  very  young  infants  are  about  to  fuck ; for 
at  thofe  early  periods  of  life,  the  fenfation  affeds 
the  organ  of  fmell,  much  more  powerfully,  than 
aitei  tne  lepeated  habit  ol  fmelling  has  inured  it 
to  odours  of  common  hxength  : and  in  our  adult 
years,  the  ftronger  fmells,  though  they  are  at 
the  lame  time  agreeable  to  us,  as  of  volatile 

fpirits,  continue  to  produce  an  increaled  fecretion 
of  tears. 


The  pleating  fenfation  of  fmell  is  followed  by 
the  early  aifedion  of  the  infant  to  the  mother 
that  luckles  it,  and  hence  the  tender  feelings  of 
gratitude  and  love,  as  well  as  of  hopelefs  grief 
are  ever  after  joined  with  the  filiation  of  the 

extremity  of  the  lacrymal  duds,  and  a profufioii 
of  tears. 


Nor  is  it  Angular,  that  the  lacrymal  lack 
fliould  be  influenced  by  pleafmg  ideas,  as  the 
’ lght  of  agreeable  food  produces  the  fame  effedt 
on  the  falivary  glands.  Ac  dum  vidimus  i„ 

' omnns  lafctvae  puelke  fimulacrum  tenditur  penis. 

, (hake  or  wriggle  their  tails,  at  the  time 

when  they  firft  fuck,  to  get  free  of  the  hard  ex- 

b"’  H1Cl1  bCCn  l0ng  l0dged  in  their 
• I#nce  this  becomes  afterwards  a mark 
of  p eafure  m them,  and  in  dogs,  and  o.her 

' an,malS'  But  cats  gently  extend  and  con- 
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tradt  their  paws  when  they  are  pleafed,  and  purr 
by  drawing  in  their  breath,  both  which  refemble 
their  manner  of  fucking,  and  thus  become  their 
language  of  pleafure,  for  thefe  animals  having 
collar-bones  ufe  their  paws  like  hands  when  they 
tuck,  which  dogs  and  fheep  do  not. 

A.  Of  Serene  Pleafure. 

fn  the  adtion  of  fucking,  the  lips  of  the  infant 
are  clofed  around  the  nipple  of  his  mother,  till  he 
has  filled  his  ftomach,  and  the  pleafure  occafioned- 
by  the  ftimulus  of  this  grateful  food  fucceeds. 
Then  the  fphincter  of  the  mouth,  fatigued  by  the 
continued  addon  of  fucking,  is  relaxed  ; and  the 
antagonift  mufcles  of  the  face  gently  adting,  pro- 
duce the  fmile  of  pleafure  : as  cannot  but  be  feen 
by  all  who  are  converfant  with  children. 

Hence  this  fmile  during  our  lives  is  affociated 
with  gentle  pleafure ; it  is  vifible  in  kittens,  and 
puppies,  when  they  are  played  with,  and  tickled  ; 
but  more  particularly  marks  the  human  features. 
For  in  children  this-  expreffion  of  pleafure  is  much 
encouraged,  by  their  imitation  of  their  parents, 
or  friends ; who  generally  add  refs  them  with  a 
finding  countenance:  and  hence  fome  nations 
are  more  remarkable  for  the  gaiety,  and  others 
for  the  gravity  of  their  looks, 

5.  Of 
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5.  Of  Anger. 

The  adlions  that  conftitute  the  mode  of  fighting, 
are  the  immediate  language  of  anger  in  all  animals ; 
and  a preparation  for  thele  adtions  is  the  natural 
language  of  threatening.  Hence  the  human 
creature  clenches  his  fift,  and  fternly  furveys  his 
adverfary,  as  if  meditating  where  to  make  the 
attack;  the  ram,  and  the  bull,  draws  himfelf 
fome  fteps  backwards,  and  levels  his  horns  ; and 
the  horfe,  as  he  mod  frequently  fights  by  finking 
with  his  hinder  feet,  turns  his  heels  to  his  foe, 
and  bends  back  his  ears,  to  liflen  out  the  place 
of  his  adverfary,  that  the  threatened  blow  may 
not  be  ineffedlual. 


- 6.  Of  Attention. 

'The  eye  takes  in  at  once  but  half  our  horizon, 
and  that  only  in  the  day,  and  our  Ifncll  informs 
11s  of  no  very  diftant  objects,  hence  we  confide 
principally  in  the  organ  of  hearing  to  apprize  us 
of  danger  ; when  we  hear  any  the  fmallefl  found, 
that  we  cannot  immediately  account  for,  our 
fears  are  alarmed,  we  fufpend  our  fleps,  hold 
every  mufcle  ftill,  open  our  mouths  a little,  eredt 
our  ears,  and  liften  to  gain  further  information  : 
and  this  by  habit  becomes  the  general  language 
of  attention  to  obje&s  of  fight,  as  well  as  of 

P 2.  hearino-’; 
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hearing ; and  even  to  the  fucceffive  trains  of  our 
ideas. 

The  natural  language  of  violent  pain,  which  is 
expreffed  by  writhing  the  body,  grinning,  and 
fcreaming;  and  that  of  tumultuous  pleafure,  ex- 
preffed  in  loud  laughter  ; belong  to  Section 
XXXIV.  on  Difeafes  from*  Volition. 

IX.  It  muft  have  already  appeared  to  the  read- 
er, that  all  other  animals,  as  well  as.  man,  are 
poffeffed  of  this  natural  language  of  the  paffions, 
expreffed  in  figns  or  tones ; and  we  fhall  en- 
deavour to  evince,  that  thofe  animals,  which  have 
preferred  themfelves  from  being  enflaved  by 
mankind,  and  are  affociafed  in  flocks,  are  alfo 
poffeffed  of  fome  artificial  language,  and  of  fome 
traditional  knowledge. 

The  mother-turkey,  when  fhe  eyes  a kite 
hovering  high  in  air,  has  either  feen  her  own 
parents  thrown  into  fear  at  his  prefence,  or  has 
by  obfervatioh  been  acquainted  with  his  dangerous 
defigns  upon  her  young.  She  becomes  agitated 
with  fear,  and  ufes  the  natural  language  of  that 
paffion,  her  young  ones  catch  the  fear  by  imita- 
tion, and  in  an  inflant  conceal  themfelves  in  the 
grabs. 

At  the  fame  time  that  fhe  fliews  her  fears  by 
her  geflure  and  deportment,  the  ufes  a certain 
exclamation,  Koe-ut,  Koe  ut,  and  the  young 
ones  afterwards  know,  when  they  hear  this  note, 
though  they  do  not  lee  their  dam,  that  the  pre- 
fence 
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fence  of  their  adverfary  is  denounced,  and  hide 
themfelves  as  before. 

The  wild  tribes  of  birds  have  very  frequent 
opportunities  of  knowing  their  enemies,  by  ob- 
ferving  the  dcftfucdion  they  Make  among  their 
progeny,  'of  which  every  year  but  a imall  part 
efcapes  to  maturity : but  to  our  domeftic  birds 
thefe  opportunities  fo  rarely  occur,  that  their 
knowledge  of  their  diftant  enemies  mull  frequently 
be  delivered  by  tradition  in  the  manner  above 
explained,  through  many  generations. 

This  note  of  danger,  as  well  as  the  other  notes 
of  the  mother-turkey,  when  fhe  calls  her  flock  to 
their  food,  or  to  deep  under  her  wings,  appears 
to  be  an  artificial  language,  both  as  expreffed  by 
the  mother,  and  as  underdo od  by  the  progeny. 
For  a hen  teaches  this  language  with  equal  eafe 
to  the  ducklings,  Ike  has  hatched  from  fuppofiti- 
tious  eggs,  and  educates  as  her  own  offspring  : 
and  the  wagtails,  or  hedge-fparrows,  learn  it 
from  the  young  cuckoo  their  fofter  nurfling,  and 
fupply  him  with  food  long  after  he  can  fly  about, 
whenever  they  hear  his  cuckooing,  which  Lin- 
neus  tells  us,  is  his  call  of  hunger,  (Syll.  Nat.) 
And  all  our  domeftic  animals  are  readily  taught 
to  coyne  to  us  for  food,  when  we  ufe  one  tone  of 
voice,  and  to  fly.  from  our  anger,  when  we  ufe 
another. 

Rabbits,  as  they  cannot  eafily  articulate  founds, 
and  are  formed  into  focieties,  that  live  under 
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ground,  have  a very  different  method  of  giving 
alarm.  W hen  danger  is  threatened,  they  thump 
on  the  ground  with  one  of  their  hinder  feet,  and 
produce  a found,  that  can  be  heard  a great  way 
by  animals  near  the  furface  of  the  earth,  which 
would  feem  to  be  an  artificial  fign  both  from  its 
iingularity  and  its  aptnefs  to  the  fltuation  of  the 
animal. 

The  rabbits  on  the  ifland  of  Sor,  near  Senegal, 
have  white  flefh,  and  are  well  tafted,  but  do  not 
burrow  in  the  earth,  fo  that  we  may  fufpedt  their 
digging  themfelves  houfes  in  this  cold  climate  is 
an  acquired  art,  as  well  as  their  note  of  alarm, 
(A  dan  foil’s  Voyage  to  Senegal). 

The  barking  of  dogs  is  another  curious  note  of 
alarm,  and  would  feem  to  be  an  acquired  lan- 
guage, rather  than  a natural  fign  : for  te  in  the 
ifland  of  Juan  Fernandes,  the  dogs  did  not  at- 
tempt to  bark,  till  fome  European  dogs  were  put 
among  them,  and  then  they  gradually  begun  to 
imitate  them,  but  in  a ftrange  manner  at  firft,  as 
if  they  were  learning  a thing  that  was  not  natural 
to  them,”  (Voyage  to  South  America  by  Don 
G.  Juan,  and  Don  Ant.  de  Ulloa.  B.  2.  c.  A). 

Linnaeus  alfo  obferves,  that  the  dogs  of  South 
America  do  not  bark  at  ftrangers,  (Syft.  Nat). 
And  the  European  dogs,  that  have  been  carried 
to  Guinea,  are  faid  in  three  or  four  generations 
to  ceafe  to  bark,  and  only  howl,  like  the  dogs 

that 
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that  are  natives  of  that  coaft,  (World  Dilplayed, 
Vol.  XVII.  p.  26). 

A circumflance  not  diffimilar  to  this,  and 
equally  curious,  is  mentioned  by  Kircherus.  de 
Mufurgia,  in  his  Chapter  de  Lufciniis.  “ That 
the  young  nightingales,  that  are  hatched  under 
other  birds,  never  fmg  till  they  are  inftrudted  by 
the  company  of  other  nightingales.”  And  Jon- 
ffon  affirms,  that  the  nightingales  that  vifit  Scot- 
land, have  not  the  fame  harmony  as  thole  of 
Italy,  (Pennant’s  Zoology,  odiavo,  p.  255); 
which  would  lead  us  to  fufpect  that  the  tinging 
of  birds,  like  human  mulic,  is  an  artificial  lan- 
guage rather  than  a natural  expreffion  of  paffion. 

X.  Our  mufic  like  our  language,  is  perhaps 
entirely  conftituted  of  artificial  tones,  which  by- 
habit  fuggeff  certain  agreeable  paffion s.  For  the 
fame  combination  of  notes  and  tones  do  not  excite 
devotion,  love,  or  poetic  melancholy  in  a native 
of  Indoflan  and  of  Europe.  And  C(  the  High- 
lander has  the  fame  warlike  ideas  annexed  to  the 
found  of  a bagpipe  (an  inftrument  which  an 
Englifhman  derides),  as  the  Englifhman  has  to 
that  of  a trumpet  or  fife,”  (Dr.  Brown’s  Union 
of  Poetry  and  Mufic,  p.  58.)  So  “ the  mufic 
of  the  Turks  is  very  different  from  the  Italian, 
and  the  people  of  Fez  and  Morocco  have  again 
a different  kind,  which  to  us  appears  very  rough 
and  horrid,  but  is  highly  pleating  to  them,” 
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(L’Arte  Armonica  a Giorgio  Antoniotto).  Hence 
we  fee  why  the  Italian  opera  does  not  delight 
an  untutored  Englifhman ; and  why  thofc,  who 
are  unaccuftomed  to  mufic,  are  more  pleafcd 
with  a tune,  the  fecond  or  third  time  they  hear  it, 
than  the  firft.  For  then  the  fame  melodious 
train  of  founds  excites  the  melancholy,  they  had 
learned  from  the  fong ; or  the  fame  vivid  com- 
bination of  them  recalls  all  the  mirthful  ideas  of 
the  dance  and  company. 

Even  the  founds,  that  were  once  difagreeable 
to  us,  may  by  habit  be  affociated  with  other  ideas, 
fo  as  to  become  agreeable.  Father  Lafitau,  in  his 
account  of  the  Iroquois,  fays  the  mufic  and  dance 
of  thofe  Americans  have  fomething  in  them  ex- 
tremely barbarous,  which  at  firft  difgufts.  We 
grow  reconciled  to  them  by  degrees,  and  in  the 
end  partake  of  them  with  pleafure,  the  favages 
themfelves  are  fond  of  them  to  diftraetion,” 
(Mceurs  des  Savages,  Tom.  ii.) 

There  are  indeed  a few  iounds,  that  we  very  ge- 
nerally affociate  with  agreeable  ideas,  as  the  whill- 
ling  of  birds,  or  purring  of  ani  mals,  that  are  delight- 
ed ; and  fome  others,  that  we  as  generally  aflbeiate 
with  difagreeable  ideas,  as  the  cries  of  animals  in 
pain,  the  lfifs  of  v fome  of  them  in  anger,  and  the 
midnight  howl  of  beafts  of  prey.  Yet  we  receive 
no  terrible  or  fublime  ideas  from  the  lowing  of 
a cow,  or  the  braying  of  an  als.  Which  evinces, 

that  tfiefe  emotions  are  owing  to  previous  affoci- 

ations, 
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aliens.  So  if  the  rumbling  of  a carriage  in  the 
ftreet  be  for  a moment  miftaken  for  thunder,  we 
receive  a fublime  fenfation,  which  ceafes  as  loon 
as  we  know  it  is  the  nolle  of  a coach  and  iix. 

There  are  other  diiagreeable  founds,  that  are 
faid  to  fet  the  teeth  on  edge  ; which,  as  they  have 
always  been  thought  a neceflary  effedf  of  certain 
difeordant  notes,  become  a proper  fubjebt  of  our 
inquiry.  Every  one  in  his  childhood  has  repeat- 
edly bit  a part  of  the  glafs  or  earthen  velfel,  in 
which  his  food  has  been  given  him,  and  has 
thence  had  a very  diiagreeable  fenfation  in  the 
teeth,  which  fenfation  was  deligned  by  nature  to 
prevent  us  from  exerting  them  on  objects  harder 
than  themfelves.  The  jarring  found  produced 
between  the  cup  and  the  teeth  is  always  attend- 
ant on  this  difagreeable  fenfation : and  ever  after 
when  Inch  a found  is  accidentally  produced  by 
the  conflict  of  two  hard  bodies,  we  feel  by  alfo- 
ciation  of  ideas  the  concomitant  difagreeable  fen- 
fation in  our  teeth. 

Others  have  in  their  infancy  frequently  held 
the  corner  of  a lilk  handkerchief  in  their  mouth, 
or  the  end  of  the  velvet  eape  of  their  coat,  whilll 
their  companions  in  play  have  plucked  it  from 
them,  and  have  given  another  difagreeable  fenfa- 
tion to  their  teeth,  which  has  afterwards  recur- 
red on  touching  thofe  materials.  And  the  light 
of  a knife  drawn  along  a china  plate,  though  no 
found  is  excited  by  it,  and  even  the  imagination 
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of  fuch  a knife  and  plate  fo  fcraped  together,  I 
know  by  repeated  experience  will  produce  the 
lame  difagreeable  fenfation  of  the  teeth. 

Thefe  circum fiances  indifputably  prove,  that 
this  fenfation  of  the  tooth-edge  is  owing  to  affo- 
ciated  ideas ; as  it  is  equally  excitable  by  fight, 
touch,  hearing,  or  imagination. 

In  refped  to  the  artificial  proportions  of  found 
excited  by  mufical  inftruments,  thole,  who  have 
early  in  life  affociated  them  with  agreeable  ideas, 
and  have  nicely  attended  to  diftinguifh  them  from 
each  other,  are  laid  to  have  a good  ear,  in  that 
country  where  fuch  proportions  are  in  fafhion : 
and  not  from  any  fuperior  perfection  in  the  organ 
of  hearing,  or  any  inftindtive  fympathy  between 
certain  founds  and  paffions. 

I have  obferved  a child  to  be  exquifitely  de- 
lighted with  mufic,  and  who  could  with  great  fa- 
cility learn  to  ling  any  tunc  that  he  heard  diftindt- 
ly,  and  yet  whole  organ  of  hearing  was  fo  im- 
perfect, that  it  was  neceffary  to  lpeak  louder 
to  him  in  common  converfation  than  to  others. 

Our  mufic,  like  our  architecture,  feems  to  have 
no  foundation  in  nature,  they  are  both  arts  purely 
of  human  creation,  as  they  imitate  nothing.  And 
the  profeflfors  of  them  have  only  elated  thole  cir- 
cum fiances,  that  are  molt  agreeable  to  the  acci- 
dental tafite  of  their  age,  or  country ; and  have 
called  it  Proportion.  But  this  proportion  muft 
always  fluctuate,  as  it  rets  on  the  caprices,  that 
> - are 
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are  introduced  into  our  minds  by  our  various 
modes  of  education.  And  thefe  fluctuations  of 
tafie  muft  become  more  frequent  in  the  prefent 
aoe,  where  mankind  have  enfranchifed  themfelves 
from  the  blind  obedience  to  the  rules  of  antiquity 
in  perhaps  every  fcience,  but  that  of  architecture. 
See  Sect.  XII.  7-  3. 

XI.  There  are  many  articles  of  knowledge, 
which  the  animals  in  cultivated  countries  feem  to 
learn  very  early  in  their  lives,  either  from  each 
other,  or  from  experience,  or  obfervation  : one 
of  the  molt  general  of  thefe  is  to  avoid  mankind. 
There  is  fo  great  a refemblance  in  the  natural 
language  of  the  paflions  of  all  animals,  that  we 
generally  know,  when  they  are  in  a pacific,  or  in 
a malevolent  humour,  they  have  the  fame  know- 
ledge of  us ; and  hence  we  can  fcold  them  from 
us  by  fome  tones  and  geftures,  and  could  poffibly 
attract  them  to  us  by  others,  if  they  were  not  al- 
ready apprized  of  our  general  malevolence  to- 
wards them.  Mr.  Gmelin,  Profefibr  at  Peterf- 
burg,  aflures  us,  that  in  his  journey  into  Siberia, 
undertaken  by  order  of  the  Emprefs  of  Rufila,  he 
law  foxes  that  exprefled  no  fear  of  himfelf  or 
companions,  but  permitted  him  to  come  quite 
near  them,  having  never  fecn  the  human  crea- 
ture before.  And  Mr.  Bougainville  relates,  that 
at  his  arrival  at  the  Malouine,  or  Falkland’s 
Iflands,  which  were  not  inhabited  by  men,  all  the 
animals  came  about  himfelf  and  his  people;  the 
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fowls  fettling  upon  their  heads  and  ffioulders, 
and  the  quadrupeds  running  about  their  feet. 
From  the  difficulty  of  acquiring  the  confidence  of 
old  animals,  and  the  eafe  of  taming  young  ones, 
it  appears  that  the  fear,  they  all  conceive  at  the 
fight  of  mankind,  is  an  acquired  article  of  know- 
ledge. 

This  knowledge  is  more  nicely  underftood  by- 
rooks,  who  are  formed  into  focieties,  and  build, 
as  it  were,  cities  over  our  heads  ; they  evidently 
diftinguiffi,  that  the  danger  is  greater  when  a 
man  is  armed  with  a gun.  Every  one  has  feen 
this,  who  in  the  fpring  of  the  year  has  walked 
under  a rookery  with  a gun  in  his  hand  : the 
inhabitants  of  the  trees  rife  on  their  wings,  and 
fcream  to  the  unfledged  young  to  fhi'ink  into  their 
nefts  from  the  fight  of  the  enemy.  The  vulgar 
obferving  this  circ um fiance  lo  uniformly  to  oc- 
cur, affert  that  rooks  can  fmell  gun-powder. 

The  fieldfairs,  (turdus  pilaris)  which  breed  in 
Norway,  and  come  hither  in  the  cold  feafon  for 
our  winter  berries ; as  they  are  aflb.ciated  in 
flocks,  and  arc  in  a foreign  country,  have  evident 
marks  of  keeping  a kind  of  watch,  to  remark  and 
announce  the  appearance  of  danger.  On  ap- 
proaching a tree,  that  is  covered  with  them,  they 
continue  fearlefs  till  one  at  the  extremity  of  the 
bhffi  riling  on  his  wings  gives  a loud  and  pecu- 
liar note  of  alarm,  when  they  all  immediately  fly, 
except  one  other,  who  continues  till  you  ajipioat  1. 
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It  ill  nearer,  to  certify  as  it  were  the  reality  of  the 
danger,  and  then  he  alfo  flies  off  repeating  the 
note  of  alarm. 

And  in  the  woods  about  Senegal  there  is  a bird 
called  uett-uett  by  the  negroes,  and  fquallers  by 
the  French,  which,  as  loon  as  they  fee  a man,  fet 
up  a loud  fcream,  and  keep  flying  round  him, 
as  if  their  intent  was  to  warn  other  birds,  which 


upon  hearing  the  cry  immediately  take  wing. 
Thele  birds  are  the  bane  of  fportfmen,  and  fre- 
quently put  me  into  a paffion,  and  obliged  me 
to  fhoot  them,  (Adanfon’s  Voyage  to  Senegal, 
78).  For  the  fame  intent  the  lefler  birds  of  our 
climate  l'eem  to  fly  after  a hawk,  cuckoo,  or  owl, 
and  fcream  to  prevent  their  companions  from  be- 
ing lurprifed  by  the  general  enemies  of  them- 
felves.  or  of  their  eggs  and  progeny. 

But  the  lapwing,  (charadfius  pluvialis  Lin.) 
when  her  unfledged  offspring  run  about  the 
marfhes,  where  they  were  hatched,  not  only  gives 
the  note  of  alarm  at  the  approach  of  men  or  dogs, 


that  her  young  may  conceal  themfelves;  but  fly- 
ing and  lcreaming  near  the  adverfary,  the  ap- 
pears more  felicitous  and  impatient,  as  he  re- 
cedes from  her  family,  and  thus  endeavours  to 
rniflead  him,  and  frequently  fucceeds  in  her  de- 
(ign.  Thele  laft  inftances  are  fe  appofite  to  the 
fituation,  rather  than  to  the  natures  of  the  crea- 
tures, that  life  them  ; and  are  fo  fimilarto  the  ac- 
tions of  'men  in  the  fame  circumflances,  that  we 
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cannot  but  believe,  that  they  proceed  from  a fi- 
milar  principle. 

Mifs  M.  E.  Jackfon  acquainted  me,  that  fhe 
witnciTed  this  autumn  an  agreeable  infiance  of 
fagacity  in  a little  bird,  which  feemed  to  ufe  the 
means  to  obtain  an  end;  the  bird  repeatedly  hop- 
ped upon  a poppy-ftem,  and  fhook  the  head  with 
its  bill,  till  many  feeds  were  fcattered,  then  it 
feUled  on  the  ground,  and  eat  the  feeds,  and 
again  repeated  the  fame  management.  ' Sept,  l, 
17Q4. 

O11  the  northern  coaft  of  Ireland  a friend  of 
mine  faw  above  a hundred  crows  at  once  preying 
upon  mulcles;  each  crow  took  a mufcle  up  into 
the  air  twenty  or  forty  yards  high,  and  let  it  fall 
on  the  ftones,  and  thus  by  breaking  the  fhell,  got 
pofieflion  of  the  animal. — A certain  philofopher 
(I  think  it  was  Anaxagoras)  walking  along  the 
fea-fhore  to  gather  fhells,  one  of  thefe  unlucky 
birds  miflaking  his  bald  head  for  a ftone,  drop- 
ped a fhell  fifli  upon  it,  and  killed  at  once  a phi- 
lofopher and  an  oyfler. 

The  Martin,  hirundo  urbica,  is  fa  id  by  Linneus 
to  dwell  on  the  outfide  of  houfes  in  Europe  un- 
der the  eaves,  and  to  return  with  the  early  foliage. 
And  that,  when  it  has  built,  the  fparrow,  fringil- 
la  domeftica,  frequently  occupies  the  finifhed 
neft;  but  that  the  martin  convoking  its  com- 
panions, while  fome  guard  the  captive  enemy, 
others  bring  clay,  exactly  clofe  up  the  entrance, 
i and 
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'iild  fly  away  leaving  tlie  intruclei  to  lie  iuffocat- 
ed.  Syft.  Natur.  Path  Hirundo.  A fimilar  re- 
lation was  printed  many  years  ago  in  the  Gentle- 
man’s Magazine. 

Our  dome  flic  animals,  that  have  Tome  liberty, 
are  alio  poffefled  of  fome  peculiar  traditional 
knowledge:  dogs  and  cats  have  been  forced  into 
each  other’s  fociety,  though  naturally  animals  of 
a very  different  kind,  and  have  hence  learned 
from  each  other  to  eat  dog’s  grafs  (agroflis  canina) 
when  they  are  tick,  to  promote  vomiting.  I have 
feen  a cat  miftake  the  blade  of  barley  for  this 
grafs,  which  evinces  it  is  an  acquired  know- 
ledge. They  have  alfo  learnt  of  each  other  to 
cover  their  excrement  and  urine  ; — about  a fpoon- 
ful  of  water  was  fpilt  upon  my  hearth,  from  the 
tea-kettle,  and  I obferved  a kitten  cover  it  with 
aihes.  Hence  this  muff  alfo  be  an  acquired  art, 
as  the  creature  mitlook  the  application  of  it. 

To  preferve  their  fur  clean,  and  efpecially  their 
whifkers,  cats  wafh  their  faces,  and  generally 
quite  behind  their  ears,  every  time  they  eat.  As 
they  cannot  lick  thofe  places  with  their  tongues, 
they  firft  wet  the  intide  of  the  leg  with  faliva,  and 
then  repeatedly  wafh  their  faces  with  it,  which 
muft  originally  be  an  effect  of  reafoning,  becaufe 
a means  is  ufed  to  produce  an  effedt;  and  feems 
afterwards  to  be  taught  or  acquired  by  imitation, 
like  the  grcatcfl  part  of  human  arts. 

I bd’e  animals  feem  to  poffofs  fome  thing  like. 
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an  additional  fenfe  by  means  of  their  whitkers; 
which  have  perhaps  fome  analogy  to  the  antenna; 
of  moths  and  butterflies.  The  whifkers  of  cats 
confifl  not  only  of  the  long  hairs  on  their  upper 
lips,  but  they  have  alfo  four  or  five  long  hairs 
handing  up  from  each  eyebrow,  and  alfo  two  or 
three  on  each  cheek  ; all  which  w ien  the  ani- 
mal erecTs  them,  make  with  their  points  fo  many 
parts  of  the  periphery  of  a circle,  , of  an  extent  at 
lead  equal  to  the  circumference  of  any  part  of 
their  own  bodies.  With  this  inftrument,  I con- 
ceive, by  a little  experience,  they  can  at  once  de- 
termine, whether  any  aperture  amongft  hedges  or 
fhrubs,  in  which  animals  of  this  genus  live  in 
their  wild  hate,  is  large  enough  to  admit  their 
bodies;  which  to  them  is  a matter  of  the  greatefl 
confequence,  whether  purfuing  or  purfued.  They 
have  likewife  a power  of  erecting  and  bringing 
forward  the  whifkers  on  their  lips;  which  proba- 
bly is  for  the  purpofe  of  feeling,  whether  a dark 
hole  be  further  permeable. 

The  antennas,  or  horns  of  butterflies  and  moths, 
who  have  awkward  wings,  the  minute  feathers 
of  which  are  very  liable  to  injury,  ferve,  I fuppole, 
a fimilar  purpofe  of  meafuring,  as  they  fly  or 
creep  amongft  the  leaves  of  plants  and  trees,  whi- 
ther their  wings  can  pafs  without  touching  them. 

I this  morning  faw  a terrier  bitch  repeatedly 
lick  her  paws,  and  wafh  her  face  on  both  Tides, 

and  over  her  eyes,  exactly  as  cats  do;  from 

whom 
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whom  I fuppofe  fhe  had  acquired  this  art,  as  die 
lived  in  the  parlour  with  two  of  them. 

Mr.  Leonard,  a very  intelligent  friend  of  mine, 
faw  a cat  catch  a trout  by  darting  upon  it  in  a 
deep  clear  water  at  the  mill  at  Weaford,  near 
Lichfield.  The  cat  belonged  to  Mr.  Stanley, 
who  had  often  teen  her  catch  fifli  in  the  fame 
manner  in  fummer,  when  the  mill-pool  was 
drawn  fo  low,  that  the  filli  could  be  teen.  I 
have  heard  of  other  cats  taking  fifli  in  fhallow 
water,  as  they  flood  on  the  bank.  This  feems  a 
natural  art  of  taking  their  prey  in  cats,  which 
their  acquired  delicacy  by  domeflication  has  in 
general  prevented  them  from  ufing,  though  their 
defire  of  eating  fifh  continues  in  its  original 
flrength. 

Mr.  White,  in  his  ingenious  Lliflory  of  Sel- 
bourn,  was  witnefs  to  a cat’s  buckling  a young 
hare,  which  followed  her  about  the  garden,  and 
1 'came  jumping  to  her  call  of  affection.  At  El- 
ford,  near  Lichfield,  the  Rev.  Mr.  Sawley  had 
taken  the  young  ones  out  of  a hare,  which  was 
fhot;  they  were  alive,  and  the  cat,  who  had  juft 
loft  her  own  kittens,  carried  them  away,  as  it  was 
dippofed,  to  cat  them  ; but  it  prel'ently  appeared, 

1 

that  it  was  affection  not  hunger  which  incited  her, 
as  flic  luckled  them,  and  brought  them  up  as 
. their  mother. 

Other  inftances  of  the  mi  (taken  application  of 
. what  has  been  termed  inftindt  may  be  obferved  in 
vol.  1.  Q flics 
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flies  in  the  night,  who  miftaking  a candle  for 
day-light,  approach  arid  perifh  in  the  flame.  So 
the  putrid  tmell  of  the  ftapelia,  or  carrion- flower, 
allures  the  large  flefh-fly  to  depofit  its  young 
worms  on  its  beautiful  petals,  which  perifh  there 
for  want  of  nourifhment.  This  therefore  cannot 
be  - a necefiary  inftindt,  bccaufc  the  creature  mif- 
takes  the  application  of  it. 

Though  in  this  country  horfes  fhew  little  vef- 
tiges  of  policy,  yet  in  the  deferts  of  Tartary,  and 
Siberia,  when  hunted  by’  the  Tartars  they  are 
feen  to  form  a kind  of  community,  fet  watches 
to  prevent  their  being  furprifed,  and  have  com- 
manders, who  direct,  and  haften  their  flight.  Ori- 
gin of  Language,  Vol.  I.  p.  212.  In  this  coun- 
try, where  four  or  five  horfes  travel  in  a line,  the 
firfl  always  points  his  ears  forward,  and  the  laft 
points  his  backward,  while  the  intermediate  ones 
feem  quite  carelefs  in  this  refpect ; which  feems 
a part  of  policy  to  prevent  furprife.  As  all  ani- 
mals depend  molt  on  the  car  to  apprize  them  of 
the  approach  of  danger,  the  eye  taking  in  only 
half  the  horizon  at  once,  and  horfes  poffefs  a 
great  nicety  of  this  fenfe ; as  appears  from  their 
mode  of  fighting  mentioned  No.  8.  6.  ot  this 
Section,  as  well  as  by  common  obfervation. 

There  are  fome  parts  of  a liorfe,  which  he  can- 
not conveniently  rub,  when  they  itch,  as  about 
the  ihouldcr,  which  he  can  neither  bite  with  his 

teeth,  nor  fcratch  with  hi#  hind  foot ; when  this 

part 
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part  itches,  he  goes  to  another  horfe,  and  gently 
bites  him  in  the  part  which  he  withes  to  be  bitten, 
which  is  immediately  done  by  his  intelligent 
friend.  I once  obferved  a young  foal  thus  bite 
its  large  mother,  who  did  not  choofe  to  diop  the 
grafs  fhe  had  in  her  mouth,  and  rubbed  her  nofe 
affainft  the  foal’s  neck  inftead  of  biting  it ; which 

o „ 

evinces  that  flic  knew  the  detig n of  her  progeny, 
and  was  not  governed  by  a necetfary  inftindl  to 
bite  where  fhe  was  bitten. 

Many  of  our  fhrubs,  which  would  otherwife 
afford  an  agreeable  food  to  horfes,  are  armed  with 
thorns  or  prickles,  which  fecure  them  from  thofe 
animals;  as  the  holly,  hawthorn,  goofeberry, 
gorfe.  In  the  extentive  moorlands  of  Stafford- 
fhire,  the  horfes  have  learnt  to  ffamp  upon  a 
gorfe-bufh  with  one  of  their  forefeet  for  a minute 
together,  and  when  the  points  are  broken,  they 
eat  it  without  injury.  The  horfes  in  the  new 
foreft  in  Hampfhire  are  affirmed  to  do  the  fame 
by  Mr.  Gilpin.  Foreft  Scenery,  II.  251,  and  112. 
Which  is  an  art  other  horfes  in  the  fertile  parts 
of  the  country  do  not  poffefs,  and  prick  their 
mouths  till  they  bleed,  if  they  are  induced  by 
hunger  or  caprice  to  attempt  eating  gorfe. 

Swine  have  a fenfe  of  touch  as  well  as  of  fmell 
at  the  end  of  their  nofe,  which  they  ufe  as  a 
hand,  both  to  root  up  the  foil,  and  to  turn  over 
and  examine  objetds  of  food,  fomcwhat  like  the 
proboicis  of  an  elephant.  As  they  require  fhel- 

Q.  2 ter 
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ter  from  the  cold  in  this  climate,  they  have  learnt 
to  collect  draw  in  their  mouths  to  make  their 
neft,  when  the  wind  blow's  cold  ; and  to  call  their 
companions  by  repeated  cries  to  afhft  in  the  work, 
and  add  to  their  warmth  by  their  numerous  bed- 
fellows. Hence  thefe  animals,  which  are  el- 
teemed  to  unclean,  have  alfo  learned  never  to  be- 
foul their  den's,  where  they  have  liberty,  with 
their  own  excrement ; an  art,  which  cows  and 
horlcs,  which  have  open  hovels  to  run  into,  have 
never  acquired.  I have  obferved  great  fagacity 
in  fwine;  but  the  fhort  lives  we  allow  them,  and 
their  general  confinement,  prevents  their  im- 
provement, which  might  probably  be  otherwife 
greater  than  that  of  dogs. 

Inftances  of  the  fagacity  and  knowledge  of  ani- 
mals are  very  numerous  to  every  obferver,  and 
their  docility  in  learning  various  arts  from  man- 
kind, evinces  that  they  may  learn  fimilar  arts 
from  their  own  fpecies,  and  thus  be  polfeffed  of 
much  acquired  and  traditional  knowledge. 

A dog  whofc  natural  prey  is  fheep,  is  taught 
by  mankind,  not  only  to  leave  them  unmolefled, 
but  to  guard  them  ; and  to  hunt,  to  fet,  or  to 
' deftroy  other  kinds  of  animals,  as  birds,  or  ver- 
min ; and  in  fome  countries  to  catch  fifh,  in 
others  to  find  truffles,  and  to  pradfife  a great  va- 
riety of  tricks ; is  it  more  iurprifipg  that  the 
crows  fhould  teach  each  other,  that  the  hawk  can 
catch  lefs  birds,  by  the  fuperior  fwiftnefs  of  his 

wing, 
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wing,  and  if  two  of  them  follow  him,  till  he  fuc- 
ceeds  in  his  defign,  that  they  can  by  force  fhare  a 
part  of  the  capture  ? This  I have  formerly  ob- 
ferved  with  attention  and  aftonifhment. 

There  is  one  kind  of  pelican  mentioned  by  Mr. 
Olbeck,  one  of  Linnaeus’s  travelling  pupils  (the 
pelicanus  aquilus),  whofe  food  is  filh ; and 
which  it  takes  from  other  birds,  becaufe  it  is  not 
formed  to  catch  them  itfelf ; hence  it  is  called  by 
the  Englifh  a Man-of-war-bird,  V oyage  to  China, 
p.  88.  There  are  many  other  interefting  anec- 
dotes of  the  pelican  and  cormorant,  colledted 
from  authors  of  the  belt  authority,  in  a well- 
managed  Natural  Hiftory  for  Children,  publifhed 
by  Mr.  Galton.  Johnfon.  London. 

And  the  following  narration  from  the  very  ac- 
curate Monf.  Adanfon,  in  his  voyage  to  Senegal, 
may  gain  credit  with  the  reader:  as  his  employ- 
ment in  this  country  was  folely  to  make  oblerva- 
tions  in  natural  hiftory.  On  the  river  Niger,  in 
his  road  to  the  ifland  Griel,  he  faw  a great  num- 
ber of  pelicans,  or  wide  throats.  “ They  moved 
with  great  ftate  like  fwans  upon  the  water,  and 
are  the  largeft  bird  next  to  the  oftrich  ; the  bill 
of  the  one  I killed  was  upwards  of  a foot  and  half 
long,  and  the  bag  fattened  underneath  it  held  two 
and  twenty  pints  of  water.  They  fwim  in  flocks, 
and  form  a large  circle,  which  they  contract  after- 
waids,  driving  the  filh  before  them  with  their 
legs  : when  they  fee  the  filh  in  fufficient  nura- 
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ber  confined  in  this  fpace,  they  plunge  their  bill 
wide  open  into  the  water,  and  fhut  it  again  with 
great  quicknefs.  They  thus  get  fifii  into  their 
throat-bag,  which  they  eat  afterwards  on  Ihore  at 
their  leifure.”  P.  247. 

Another  curious  effort  of  defign,  or  ufe  of 
means  in  animals,  is  related  by  Abbe  Grofier,  in 
his  Defer iption  of  China,  Vol.  I.  p.  562.  A 
kind  of  tiger  is  feen  in  China,  which  has  a bbdy 
like  a dog,  but  no  tail,  and  is  remarkably  fwift 
and  ferocious.  If  any  one  meets  this  animal,  and 
to  efcape  from  his  fury  climbs  up  a tree,  the  tiger 
immediately  fends  forth  a loud  yell,  and  feveral 
other  tigers  arrive ; which  altogether  dig  up  the 
earth  round  the  roots  of  the  tree,  and  overturn- 
ing it,  ieize  their  prey. 

The  rattlefnake  and  black  lerpent  of  America 
alfo  fhould  here  be  mentioned,  which  are  fup- 
pofed  to  poflefs  an  inftindtive  power  of  fafeinat- 
ing  birds  ; as  many  birds  have  been  feen  repeat- 
edly to  run  to  them  and  to  retreat  from  them  with 
piteous  lcreams, till  thefnake  hasfeized  anddevour- 
cd  them.  I formerly  fufpeeded,  that  this  ferpent  had 
hid  himfelf  in  the  bulhes,  and  had  fecretly  wound- 
ed the  bird,  and  followed  it  with  his  fteady  eye,  till 
thepoi  fon  infiilled  into  the  wound  had  time  to  take 
effedt ; and  that  the  bird  then  fell  from  the  tree  into 
his  mouth.  But  from  an  ingenious  paper,  which 
Dr.  B.  S.  Barton,  Profeffor  of  Natural  Plifiory 

in  Pennfylvania,  has  favoured  me  with,  and  which 

will 
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will  be  published  in  their  Philofophical  Tranf- 
adtions,  it  is  clearly  fhewn,  that  this  piteous  cry, 
and  approach,  and  retreat,  of  the  bird  i,uppofed 
to  be  fatcmated  is  limply  an  attack,  made  by  the 
female  bird  on  the  ferpent  in  defence  of  her 
young  ; which  credulity  and  theTove  of ’admira- 
tion has  converted  into  a prodigy  of  fafcmation, 
which  is  Hill  credited  by  the  multitude  in  Ame- 
rica. This  circumftance  of  the  mother  bird  dar- 
ing to  defend  her  young  from  a ferpent,  till  the 
was  devoured  by  him,  and  her  fereaming  around 
him,  is  delcribed  by  that  great  obferver  of  nature, 
the  immortal  Homer,  above  2000  years  ago.  Iliad. 
Lib.  2.  1.  310. 

XII.  The  knowledge  and  language  of  thofc 
birds,  that  frequently  change  their  climate  with 
the  feafons,  is  Hill  more  extend ve:  as  they  per- 
form thefe  migrations  in  large  focieties,  and  are 
lefs  fubje£l  to  the  power  of  man,  than  the  refi- 
dent  tribes  of  birds.  They  are  laid  to  follow  a 
leader  during  the  day,  who  is  occalionally  chang- 
ed, and  to  keep  a continual  cry  during  the  night 
to  keep  themfelves  together.  It  is  probable  that 
thefe  emigrations  were  at  firft  undertaken  as  acci- 
dent directed,  by  the  more  adventurous  of  their 
fpecies,  and  learned  from  one  another  like  the 
difeoveries  of  mankind  in  navigation.  The  fol- 
lowing circumftances  ftrongly  fupport  this  opi-‘ 
nion. 

Q 4 


1.  Nature 
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!•  Nature  has  provided  tlicfe  animals,  in  the 
climates  where  they  are  produced,  with  another 
rcfource,  when  the  feafon  becomes  too  cold  for 
their  confti  tut  ions,  or  the  food  they  were  fupport- 
ed  with  ceafes  to  be  fupplied  : I mean  that  of 
fleeping.  Dormice,  fnakes,  and  bats,  have  not 
the  means  of  changing  their  country ; the  two 
former  from  the  want  of  wings,  and  the  latter 
from  his  being  not  able  to  bear  the  light  of  the 
day.  Hence  thefe  animals  are  obliged  to  make 
ufe  of  this  refource,  and  deep  during  the  winter. 
And  thofe  fwallows  that  have  been  hatched  too 
late  in  the  year  to  acquire  their  full  ftrength  of 
pinion,  or  that  have  been  maimed  by  accident  or 
difeafe,  have  been  frequently  found  in  the  hol- 
lows of  rocks  on  the  fea  coafts,  and  everf  under 
water  in  this  torpid  date,  from  which  they  have 
been  revived  by  the  warmth  of  a fire.  This  tor- 
pid ftate  of  fwallows  is  teftified  by  innumerable 
.evidences  both  of  antient  and  modern  names. 
Ariftotle  fpeaking  of  the  fwallows  fays,  “ They 
pafs  into  warmer  climates  in  winter,  if  Inch  places 
arc  at  no  great  diftance  ; if  they  are,  they  bury 
themfelves  in  the  climates  where  they  dwell,” 
(8.  Hift.  c.  id.  See  alfo  Derham’s  Phyl'.  Theol. 
v.  ii.  p.  1 7 7-) 

The  hybernation  of  animals  is  mentioned  by 
M.  Fabricius,  who  fuppofes  it  only  to  happen  to 
animals,  which  originally  belonged  to  a warmer 
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climate,  and  adds,  that  when  thefe  animals  are 
carried  back  to  a warmer  climate,  and  fuppliecl 
plentifully  with  food,  they  ceafe  to  hybernate. 

Hence  their  emigrations  cannot  depend  on  a 
neeejjhry  inflam'd,  as  the  emigrations  themfelves  are 
not  necejfary. 

2.  When  the  weather  becomes  cold,  the  fwal- 

Iows  in  the  neighbourhood  affemblc  in  large 
flocks ; that  is,  the  unexperienced  attend  thole 
that  have  before  experienced  the  journey  they  are 
about  to  undertake:  they  are  then  feen  fome  time 
to  hover  on  the  coaft,  till  there  is  calm  weather, 
or  a wind,  that  fuits  the  direction  of  their  flight. 
Other  birds  of  paflage  have  been  drowned  by 
thoufands  in  the  lea,  or  have  fettled  on  fliips 
quite  exhaufted  with  fatigue.  And  others,  either 
by  miftaking  their  courfe,  or  by  diftrefs  of  wea- 
ther, have  arrived  in  countries  where  they  were 
never  fecn  before : and  thus  arc  evidently  fubjedt 
to  the  lame  hazards  that  the  human  fpecies  un- 
dergo, in  the  execution  of  their  artificial  pur- 
pofes.  i 

3.  The  fame  birds  are  emigrant  from  fome 
countries  and  not  fo  from  others:  the  lwallows 
were  feen  at  Goree  in  January  by  an  ingenious 
philo fopher  of  my  acquaintance,  and  he  was  told 
that  they  continued  there  all  the  year;  as  the 
warmth  of  the  climate  was  at  all  fcafons  fuflicient 
foi  their  own  confiitutions,  and  for  the  produc- 

; tion  of  the  flies  that  fupply  them  <' with  no urifh- 

ment. 
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ment.  Herodotus  fays.,  that  in  Libya,  about  the 
fprings  of  the  Nile,  the  fvvallows  continue  all  the 
year.  (L.  2.) 

Quails  (tetrao  coturnix,  Lin.)  are  birds  of 
paffage  from  the  coaft  of  Barbary  to  Italy,  and 
have  frequently  fettled  in  large  fhoals  on  fhips  fa- 
tigued with  their  flight.  (Ray,  Wifdom  of  God, 
p.  129.  Derham  Phyfic.  Theol.  v.  ii.  p.  178.) 
Dr.  RufTel,  in  his  hiftory  of  Aleppo,  obferves  that 
the  fw, allows  vifit  that  country  about  the  end  of 
February,  and  having  hatched  their  young  dis- 
appear about  the  end  of  July  ; and  returning 
again  about  the  beginning  of  Odtober,  continue 
about  a fortnight,  and  then  again  difappear. 
(P.  70.) 

When  my  late  friend  Dr.  Chambres  of  Derby 
was  on  the  ifland  of  Caprea  in  the  bay  of  Naples, 
he  was  informed  that  great  flights  of  quails  an- 
nually fettle  on  that  ifland  about  the  beginning 
of  May,  in  their,  paffage  from  Africa  to  Europe. 
And  that  they  always  come  when  the  fouth-eafl 
wind  blows,  are  fatigued  when  they  reft  on  this 
ifland,  and  are  taken  in  luch  amazing  quantities 
and  fold  to  the  Continent,  that  the  inhabitants 
pay  the  bifhop  his  ftipend  out  of  the  profits  arif- 
ing  from  the  fale  of  them. 

The  flights  of  thefe  birds  acrofs  the  Mediter- 
ranean are  recorded  near  three  thoufand  years 
ago.  “ There  went  forth  a wind  from  the  Lord 

and  brought  quails  from  the  fca,  and  let  them 
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fall  upon  the  camp,  a day’s  journey  round  about 
it,  and  they  were  two  cubits  above  the  earth,” 
(Numbers,  chap.  ii.  ver.  31.) 

In  our  country,  Mr.  Pennant  informs  us,  that 
fome  quails  migrate,  and  others  only  remove 
from  the  internal  parts  of  the  ifland  to  the  coafts, 
(Zoology,  odtavo,  210.)  Some  of  the  ringdoves 
and  hares  breed  here,  others  migrate,  (ibid.  510, 
511.)  And  the  (lender  billed  fmall  birds  do  not 
all  quit  thefe  kingdoms  in  the  winter,  though 
the  difficulty  of  procuring  the  worms  and  inlefts, 
that  they  feed  on,  fupplies  the  fame  reafon  for 
migration  to  them  all,  (ibid.  511.) 

Linnaeus  has  obferved,  that  in  Sweden  the  fe- 
male chaffinches  quit  that  country  in  September, 
migrating  into  Holland,  and  leave  their  mates 
behind  till  their  return  in  fpring.  Plence  he  has 
called  them  Fringilla  cmlebs,  (Amaen.  Acad.  ii. 
42.  iv.  5Q5.)  Now  in  our  climate  both  l'exes  of 
them  are  perennial  birds.  And  Mr.  Pennant  ob- 
ferves  that  the  hoopoe,  chatterer,  hawfinch,  and 
crofs-bill,  migrate  into  England  fo  rarely,  and  at 
fuch  uncertain  times,  as  not  to  deferve  to  be  rank- 
ed among  our  birds  of  paflage,  (ZoqI.  8vo.  511.) 

The  water  fowl,  as  geefe  and  ducks,  are  better 
adapted  for  long  migrations,  than  the  other 
tribes  ol  birds,  as,  when  the  weather  is  calm, 
they  can  not  only  reft  themfelves,  or  lleep  upon 
the  ocean,  but  poffibly  procure  fome  kind  of  food 
from  it. 


Hence 
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Hence  in  Siberia,  as  foon  as  the  lakes  are  frozen, 
the  water  fowl,  whicli  are  very  numerous,  all 
difappear,  and  are  fuppofed  to  fly  to  warmer 
climates,  except  the  rail,  which,  from  its  inabi- 
lity for  long  flights,  probably  fleeps,  like  our 
bat,  in  their  winter.  The  following  account 
from  the  Journey  of  Profeffor  Gmelin,  may  en- 
tertain the  reader,  “ In  the  neighbourhood  of 
Krafnoiark,  amonglt  many  other  emigrant  water 
fowls,  we  obferved  a great  number  of  rails,  which 
when  purfued  never  took  flight,  but  endeavoured 
to  efcape  by  running.  We  inquired  how  thefe 
birds,  that  could  not  fly,  could  retire  into  other 
countries  in  the  winter,  and  were  told,  both  by 
the  Tartars  and  Aflanians,  that  they  well  knew 
thofe  birds  could  not  alone  pafs  into  other  coun- 
tries : but  when  the  cranes  (les  grues)  retire  in 
autumn,  each  one  takes  a rail  (un  rale)  upon  his 
back,  and  carries  him  to  a warmer  climate.” 


Recapitulation. 


1.  All  birds  of  paflage  can  exit!  in  the  climates, 

where  they  are  produced. 

1.  They  are  fubjedt  in  their  migrations  to  the 
fame  accidents  and  difficulties,  that  mankind  are 
fubjcct  to  in  navigation. 

3.  The  fame  fpecics  of  birds  migrate  from  foine 
countries,  and  are  refident  in  others. 

From  all  thefe  circumftances  it  appears  that 

the 
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the  migrations  of  birds,  are  not  produced  by  a ne- 
ceffary  inftimT,  but  are  accidental  improvements, 
like  the  arts  among  mankind,  taught  by  their 
contemporaries,  or  delivered  by  tradition  from  one 
generation  of  them  to  another. 


XIII.  In  that  feafon  of  the  year  which  fupplies 
the  nourifhment  proper  for  the  expected  brood, 
the  birds  enter  into  a contract  of  marriage,  and 
with  joint  labour  conftruht  a bed  for  the  reception 
of  their  offspring.  Their  choice  of  the  proper 
feafon,  their  contracts  of  marriage,  and  the  re- 
gularity with  which  they  conflrudt  their  nefts, 
have  in  all  ages  excited  the  admiration  of  na- 
turalifts ; and  have  always  been  attributed  to  the 
power  of  inltindt,  which,  like  the  occult  qualities 
of  the  antient  philofophers,  prevented  all  further 
inquiry.  We  fhall  confider  them  in  their  order. 


Their  Choice  of  the  Seafon. 

Our  domeftic  birds,  tliat  are  plentifully  fupplied 
thoughout  the  year  with  their  adapted  food,  and 
are  covered  with  houfes  from  the  inclemency  of 
the  weather,  lay  their  eggs  at  any  feafon:  which 
evinces  that  the  fpring  of  the  year  is  not  pointed 
out  to  them  by  a necelfary  inftinft. 

Whilft  the  wild  tribes  of  birds  choofe  this 
time  of  the  year  from  their  acquired  knowledge, 
that  the  mild  temperature  of  the  air  is  more  con- 
venient 
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venient  for  hatching  their  eggs,  and  is  foon  likely 
to  fupply  that  kind  of  nourifhment,  that  is  wanted 
for  their  young. 

If  the  genial  warmth  of  the  fpring  produced 
the  paffion  of  love,  as  it  expands  the  foliage  of 
trees,  all  other  animals  fhould  feel  its  influence 
as  well  as  birds  : but,  the  viviparous  creatures,  as 
they  fuckle  their  young,  that  is,  as  they  previoufly 
digeft  the  natural  food,  that  it  may  better  fuit 
the  tender  ftomachs  of  their  offspring,  experience 
the  influence  of  this  paffion  at  all  feafons  of  the 
year,  as  cats  and  bitches.  The  graminivorous 
animals  indeed  generally  produce  their  young 
about  the  time  when  grafs  is  fupplied  in  the 
greateft  plenty,  but  this  is  without  any  degree  of 
exatdnefs,  as  appears  from  our  cows,  fheep,  and 
hares,  and  may  be  a part  of  the  traditional  know- 
ledge, which  they  learn  from  the  example  of 
their  parents. 


Their  Contrasts  of  Marriage. 

Their  mutual  paffion,  and  the  acquired  know- 
ledge, that  their  joint  labour  is  neceffary  to  pro- 
cure fuftenance  for  their  numerous  family,  induces 
the  wild  birds  to  enter  into  a contract  of  marriage, 
which  does  not  however  take  place  among  the 
ducks,  geele,  and  fowls,  that  are  provided  with 
their  daily  food  from  our  barns. 

An  ingenious  philofopher  has  lately  denied, 
q that 
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that  animals  can  enter  into  contracts,  and  thinks 
this  an  effential  difference  between  them  and  the 
human  creature  but  does  not  daily  obfervation 
convince  us,  that  they  form  contends  of  friend- 
fhip  with  each  other,  and  with  mankind  ? When 
puppies  and  kittens  play  together,  is  there  not  a 
tacit  contract,  that  they  will  not  hurt  each  other? 
And  does  not  your  favourite  dog  expert  you  fnould 
give  him  his  daily  food,  for  his  fervices  and  at- 
tention to  you  ? And  thus  barters  his  love  for 
your  protection  ? In  the  fame  manner  that  all 
contracts  are  made  among#  men,  that  do  not 
underhand  each  others  arbitrary  language. 


The  ConftruB'xm  of  their  Ncjls. 

1.  They  feem  to  be  inftrudled  how  to  build 
their  nefts  from  their  obfervation  of  that,  in  which 
they  were  educated,  and  from  their  knowledge 
of  thofe  things,  that  are  moft  agreeable  to  their 
touch  in  rcfpeci  to  warmth,  cleanlinels,  and  lia- 
bility. They  choofe  their  fituations  from  their 
ideas  of  fafety  from  their  enemies,  and  of  fhelter 
from  the  weather.  Nor  is  the  colour  of  their 
nefts  a circumftance  unthought  of;  the  finches, 
that  build  in  green  hedges,  cover  their  habitations 
with  green  mofs ; the  fwallow  or  martin,  that 
builds  again#  rocks  and  houfes,  covers  hers  with 
clay,  whilft  the  lark  choofes  vegetable  draw  nearly 
of  the  colour  of  the  ground  fire  inhabits  : by  this 

contrivance. 


240  . OF  INSTINCT.  Sect.  XVI.  13. 2, 

contrivance,  they  are  all  lets  liable  to  be  difcovered 
by  their  adverlaries. 

2.  Nor  are  the  nefts  of  the  fame  fpecies  of  birds 
conftrudted  always  of  die  fame  materials,  nor  in 
the  fame  form  ; which  is  another  circumftance 
that  afcertains,  that  they  are  led  by  obfervation. 

In  the  trees  before  Mr.  Levet’s  houfe  in  Lich- 
field, there  are  annually  nefts  built  by  lparrows, 
a bird  which  ufually  builds  under  the  tiles  of 
houfes,  or  the  thatch  of  barns.  Not  finding  fuch 
convenient  fituations  for  their  nefts,  they  build  a 
covered  neft  bigger  than  a man’s  head,  with  an 
opening  like  a mouth  at  the  tide,  refcmbling  that 
of  a magpie,  except  that  it  is  built  with  ftraw  and 
hay,  and  lined  with  feathers,  and  fo  nicely 
managed  as  to  be  a defence  againftboth  wind  and 

o 

ram. 

The  following  extract  from  a Letter  of  the 
Rev.  Mr.  J.  Darwin,  of  Carleton  Scroop  in  Lin- 
colnfhire,  authenticates  a curious  fa£t  of  this 
kind.  “ When  I mentioned  to  you  the  circitm- 
fiance  of  crows  or  rooks  building  in  the  fpire  ot 
Welbourn  church,  you  expreffed  a detire  of 
being  well  informed  of  the  certainty  ol  the  tael. 
Welbourn  is  fituated  in  the  road  from  Grantham 
to  Lincoln  on  the  Cliff  row ; I •yefterday  took  a 
ride  thither,  and  inquired  ol  the  rector,  Mr. 
RidgehiU,  whether  the  report  was  true,  that  rooks 
built  in  the  fpire  of  his  church.  He  allured  me 
it  was  true,  and  that  they  had  done  fo  time  im- 
memorial. 
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memorial,  as  his  parifhioners  afhimed.  Theic 
was  a common  tradition,  he  laid,  that  foimerly 
a rookery  in  home  high  trees  adjoined  the 
church  yard,  which  being  cut  down  (probably  in 
the  l'pnng,  the  building  feafon),  the  looks  re- 
moved to  the  church,  and  built  their  nells  on 
the  outfide  of  the  fpire  on  the  tops  of  windows, 
which  by  their  projection  a little  from  the  fpire 
made  them  convenient  room,  but  that  they  built 
alio  on  the  infide.  I faw  two  nefts  made  with 
fticks  on  the  outfide,  and  in  the  fpires,  and 
Mr.  Ridgehill  faid  there  were  always  a great 
many. 

<c  I fpent  the  day  with  Mr.  W right,  a clergy- 
man, at  Fulbeck,  near  Welbourn,  and  in  the 
afternoon  Dr.  Ellis  of  Leadenham,  about  two 
miles  from  W elbourn,  drank  tea  at  Mr.  Wright’s, 
who  faid  he  remembered,  when  Mr.  Welby 
lived  at  Welbourn,  that  he  received  a letter  from 
an  acquaintance  in  the  weft  of  England,  defiring 
an  anfwer,  whether  the  report  of  rooks  building 
in  Welbourn  church  was  true,  as  a wager  was 
depending  on  that  fubjedl ; to  which  he  returned 
1 . an  anfwer  ascertaining  the  fadt,  and  decided  the 
wager.”  Aug.  30,  1 79-1- 

So  the  jackdaw  (corvus  monedula)  generally 
builds  in  church  fieeples,  or  under  the  roofs  of  high 
houfcs ; but  at  Selbourn,  in  Southamptonfnire, 
where  towers  and  fieeples  are  not  fufficiently 
nyimerous,  thefe  birds  build  in  forfaken  rabbit 
yoL.  1.  R burrows. 
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burrows.  See  a curious  account  of  thefe  fubter- 
ranean  nefls  in  White’s  Hiftory  of  Selbourn, 
p.  5 9.  Can  the  Ikilful  change  of  architecture  in 
thefe  birds  and  the  fparrows  above  mentioned 
be  governed  by  inftindt  ? Then  they  muft  have 
two'  inftincts,.  one  for  common,  and  the  other 
for  extraordinary  occafions. 

I have  feen  green  worfted  in  a neft,  which  no 
where  exi-fts  in  nature  : and  the  down  of  thirties 
in  thofe  nefts,  that  were  by  fome  accident  con- 
ftrueted  later  in  the  fummer,  which  material 
could  not  be  procured  for  the  earlier  nefts : irt 
many  different  climates  they  cannot  procure  the 
fame  materials,  that  they  ufe  in  ours.  And  it  is 
well  known,  that  the  canary  birds,  that  are  pro- 
pagated in  this  country,  and  the  finches,  that  are 
kept  fame,  will  build  their  nefts,  of  any  flexile 
materials,  that  are  given 'them.  Plutarch,  in  his 
Book  on  Rivers,  Ipeaking  of  the  Nile,  fays, 
“ that  tlie  fwallows  collect  a material,  when  the 
waters  recede,  with  which  they  form  nefls,  that 
are  impervious  to  water.”  And  in  India  there  is 
a fwallow  that  collects  a glutinous  fubftance  for 
this  purpofe,  whole  nefl  is  efculent,  and  efleemed 
a principal  rarity  amongft  epicures,  (Lin.  S)fl. 
Nat.)  Both  thefe  muff  be  conftru&ed  of  very 
different  materials  from  thofe  ufed  by  the  fwallows 
of  our  country. 

In  India  the  birds  exert  more  artifice  in  build- 
ing their  nefts  on  account  of  the  monkeys  and 
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fnakes : tome  form  their  penfile  nefts  in  the 
fhape  of  a purfe,  deep  and  open  at  top  ; others 
with  a hole  in  the  fide ; and  others,  ftill  more 
cautious,  with  an  entrance  at  the  very  bottom, 
forming  their  lodge  near  the  fummit.  But  the 
taylor-bird  will  not  even  trull  its  neft  to  the  ex- 
tremity of  a tender  twig,  but  makes  one  more 
advance  to  fafety  by  fixing  it  to  the  leaf  itfelf. 
It  picks  up  a dead  leaf,  and  fews  it  to  the  fide  of 
a living  one,  its  flender  bill  being  its  needle,  and 
its  thread  fome  fine  fibres;  the  lining  cOn fills  of 
feathers,  goflamer,  and  down  ; its  eggs  are  white, 
the  colour  of  the  bird  light  yellow,  its  length 
three  inches,  its  weight  three  fixteenths  of  an 
ounce;  fo  that  the  materials  of  the  neft,  and  the 
weight  of  the  bird,  are  not  likely  to  draw  down 
an  habitation  fo  flightly  fufpended.  A neft  of 
this  bird  is  preferred  in  the  Britifh  Mufeum, 
(Pennant’s  Indian  Zoology).  This  calls  to  one’s 
mind  the  Mofaic  account  of  the  orrfin  of  man- 
kind, the  firft  dawning  of  art  there  aferibed  to 
them,  is  that  of  fewing  leaves  together..  For 
many  other  curious  kinds  of  nefts  fee  Natural 
Hiftory  for  Children,  by  Mr.  Galton.  Johnfon. 
London.  Part  I.  p.  4 7.  Gen.  Oriolus. 

3.  Thofe  birds  that  are  brought  up  by  our 
care,  and  have  had  little  communication  with 
others  of  their  own  fpecies,  are  very  defective  in 
: this  acquired  knowledge;  they  arc  not  only  very 
awkward  in  the  conftruftion  of  their  nefts,  but 
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generally  fcatter  their  eggs  in  various  parts  of  the 
room  or  cage,  where  they  are  confined,  and  fel- 
dom  produce  young  ones,  till,  by  failing  in  their 
fil'd  attempt,  they  have  learnt  fomething  from 
their  own  obfervation. 

4.  During  the  time  of  incubation  birds  are 
laid  in  general  to  turn  their  eggs  every  day ; 
tome  cover  them,  when  they  leave  the  neft,  as 
ducks  and  geefe ; in  fome  the  male  is  faid  to 
bring  food  to  the  female,  that  fhe  may  have  lefs 
occaiion  of  abfence,  in  others  he  is  faid  to  take 
her  place,  when  fhe  goes  in  qued  of  food  ; and 
all  of  them  are  faid  to  leave  their  eggs  a fhorter 
time  in  cold  weather  than  in  warm.  In  Senegal 
the  oftrich  fits  on  her  eggs  only  during  the  night, 
leaving  them  in  the  day  to  the  heat  of  the  lun ; j 
but  at  the  Cape  of  Good  Hope,  where  the  heat  is  I 
lefs,  fhe  fits  on  them  day  and  night. 

If  it  fhould  be  aiked,  what  induces  a bird  to 
fit  weeks  on  its  fil'd  eggs  unconfcious  that  a brood 
of  young  ones  will  be  the  produdt  ? The  anlwer 
mud  be,  that  it  is  the  fame  paflion  that  induces 
the  human  mother  to  hold  her  offspring  whoto 
nights  and  days  in  her  lond  arms,  and  prefs  it  to 
her  boforn,  unconfcious  of  its  future  growth  to 
feme  and  manhood,  till  obfervation  or  tradition 
have  informed  her. 

5.  And  as  many  ladies  are  too  refined  to  nurfe 
their  own  children,  and  deliver  them  to  the  care 

and  provifion  of  others ; fo  is  there  one  indance 
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of  this  vice  in  the  feathered  world.  The  cuckoo 
jn  fome  parts  of  England,  as  I am  well  informed 
by  a very  diftinct  and  ingenious  gentleman, 
hatches  and  educates  her  young  ; whilft  m other 
parts  the  builds  no  neft:,  but  ules  that  ot  lome 
lefter  bird,  generally  either  of  the  wagtail,  or 
hedge’  fparrow,  and  depoftting  one  egg  in  it,  takes 
no  further  care  of  her  progeny. 

M.  Heriflant  thought,  that  he  had,  difeovered 
the  reafon,  why  cuckoos  do  not  incubate  their 
own  eggs,  by  having  obferved  that  the  crop  or 
ftomach  of  the  cuckoo  was  placed  behind  the 
fternum,  or  breaft-bone,  and  he  thence  fancied, 
that  this  would  render  incubation  difagreeable 
or  impracticable.  Hilt,  de  1’  Acad.  Royal.  1752. 
But  Mr.  White,  in  his  Natural  Hiftory  of  Sel- 

% j 

bourn  aflerts,  that  on  diflecting  a fern-owl  he 
found  the  lituation  of  the  crop  or  ftomach  of  that 
bird  to  be  behind  the  fternum,  like  that  of  the 
cuckoo,  and  luppofes  that  many  other  birds  may 
be  organized  in  the  fame  manner.  And,  as  the 
fern  owl  incubates  and  hatches  her  own  eggs,  he 
rationally  concludes,  that  this  ftructure  of  the 
bird  cannot  be  the  caufe  of  her  want  of  maternal 
ftorge.  Hift.  of  Seibourn,  p.  208. 

As  the  Rev.  Mr.  Stafford  was  walking  in 
Glofop  Dale,  in  the  Peak  of  Derbyftiire,  he  faw 
a cuckoo  rife  from  its  neft.  The  neft  was  011 
the  ftump  of  a tree,  that  had  been  fome  time 
felled,  among  fome  chips  that  were  in  part  turned 
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grey,  lo  ns  much  to  referable  the  colour  of  the 
bird  ; in  this  neft  were  two  young  cuckoos:  tying 
a firing"  about  the  leg  of  one  of  them,  he  pegged 
the  other  end  of  it  to  the  ground,  anti  very  fre- 
quently for  many  days  beheld  the  old  cuckoo 
feed  thefe  young,  as  he  flood  very  near  them. 

T he  following  extrafl  of  a Letter  from  the  Rev. 
Air.  W ilmot,  ot  Morley,  near  Derby,  ftrengthens 
the  truth  of  the  fa6t  above  mentioned,  of  the 
cuckoo  fometimes  making  a neft,  and  hatching 
her  own  young. 

“ In  the  beginning  of  July  1792,  I was  attend- 
ing fome  labourers  on  my  farm,  when  one  of 
them  faid  to  me,  “ There  is  a bird’s  neft  upon 
one  of  the  Coal-flack  Hills  ; the  bird  is  now  fit- 
ting, and  is  exactly  like  a cuckoo.  They  fay  that 
cuckoos  never  hatch  their  own  eggs,  otherwife  I 
fhould  have  fworn  it  was  one.”  He  took  me  to 
the  fpot,  it  was  in  an  open  fallow  ground  ; the 
bird  was  upon  the  neft,  I flood  and  obferved  her 
fome  time,  and  was  perfectly  fatisfied  it  was  a 
cuckoo ; I then  put  my  hand  towards  her,  and 
fhe  almoft  let  me  touch  her  before  flic  rofe  from 
the  neft,  which  fhe  appeared  to  quit  with  great 
tmeafinefs,  fkimming  over  the  ground  in  the 
manner  that  a hen  partridge  docs  when  difturbed 
from  a new  hatched  brood,  and  went  only  to  a 
thicket  about  forty  or  fifty  yards  from  the  neft; 
and  continued  there  as  long  as  I ftaid  to  obferve 
her,  which  was  not  many  minutes.  In  the  neft, 
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which  was  barely  a hole  fcratched  out  of  the 
coal  flack  in  the  manner  of  a plover’s  neft,  I ob- 
served three  eggs,  but  did  not  touch  them.  As 
I had  labourers  constantly  at  work  in  that  field,  I 
went  thither  every  day,  and  always  looked  to  fee 
if  the  bird  was  there,  but  did  not  difiurb  her  for 
Seven  or  eight  days,  when  I was  tempted  to  drive 
her  from  the  neft,  and  found  two  young  ones,, 
that  appeared  to  have  been  hatched  fome  days, 
but  there,  was  no  appearance  of  the  third  egg.  I 
then  mentioned  this  extraordinary  cireumftance 
(for  fuch  I thought  it)  to  Mr.  and  Mrs.  Holyoak 
of  Bidford  Grange,  Warwickfhire,  and  to  Mifs 
M.  Willes,  who  were  on  a vifit  at  my  houfe,  and 
who  all  went  to  fee  it.  Very  lately  I reminded 
Mr.  Holyoak  of  it,  who  told  me  he  had  a perfect 
recollection  of  the  whole,  and  that,  confidering 
it  a curiofi.ty,  he  walked  to  look  at  it  feveral 
times,  was  perfectly  fatisfied  as  to  its  being  a 
cuckoo,  and  thought  her  more  attentive  to  her 
young,  than  any  other  bird  he  ever  obferved, 
having  always  found  her  brooding  her  young. 
In  about  a week  after  I firfl  faw  the  young  ones, 
one  of  them  was  miffing,  and  I rather  fufpedted 
my  plough-boys  having  taken  it;  though  it 
might  poffibly  have  been  taken  by  a hawk,  fome- 
time  when  the  old  one  was  feeking  food.  I never 
found  her  off  her  neft  but  once,  and  that  was 
the  laft  time  I faw  the  remaining  young  one,  when 
it  was  almoft  full  feathered.  I then  went  from 
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home  for  two  or  three  days,  and,  when  I returned, 
the  young  one  was  gone,  which  I take  for  grant- 
ed had  flown.  Though  during  this  time  I fre- 
quently faw  cuckoos  in  the  thicket  I mention,  I 
never  obierved  any  one,  that  I luppofed  to  be 
the  cock-bird,  paired  with  this  hen.” 

Nor  is  this  a new  obfervation,  though  it  is 
entirely  overlooked  by  the  modern  natural  ills,  for 
Ariftotle  fpeaking  of  the  cuckoo,  afferts  that  fhe 
fometimes  builds  her  neft  among  broken  rocks, 
and  on  high  mountains,  (L.  6.  H.  c.  1.)  but  adds 
in  another  place  that  fhe  generally  pofTcfTes  the 
neft  of  another  bird,  (L.  6.  IT.  c.  7.)  And  Ni- 
phus  fays  that  cuckoos  rarely  build  for  themfelves, 
mojft  frequently  laying  their  eggs  in  the  n efts'  of 
other  birds,  (Gefner,  L.  3.  de  Cuculo  ) 

The  Philofopher  who  is  acquainted  with  thefe 
fadts  concerning  the  cuckoo,  would  feem  to  have 
very  little  rmfon  himfelf,  if  he  could  imagine  this 
negledt  of  her  young  to  be  a neceffary  injlintt! 

XIV.  The  deep  recefles  of  the  ocean  are  inac- 
ceflible  to  ma:  kind,  which  prevents  us  from 
having  much  knowledge  of  the  arts  and  govern- 
ment of  its  inhabitants. 

3.  One  of  the  baits  ufed  by  the  fifhennan  is 
an  animal  called  an  Old  Soldier;  his  fize  and 
form  are  fomewhat  like  the  craw-fifh,  with  this 
difference,  that  his  tail  is  covered  with  a tough 
membrane  inftead  of  a fhell  ; and  to  obv iatc  this 

defedt,  he  feeks  out  the  uninhabited  fhell  of  fame 
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dead  fiftl,  that  is  large  enough  to  receive  his  tail, 
and  carries  it  about  with  him  as  part  of  his  cloth- 
ing; or  armour. 

2 . On  the  coafts  about  Scarborough,  where  the 
haddocks,  cods,  and  dog-fiih,  are  in  great  abun- 
dance, the  fifhermen  univerfally  beli'eve  that  the 
dog-fifh.  make  a line,  or  lemicircle,  to  encompafs 
a fhoal  of  haddocks  and  cod,  confining  them 
within  certain  limits  near  the  fhore,  and  eating 
them  as  occafion  requires.  For  the  haddocks  and 
cod  are  always  found  near  the  fhore  without  any 
dog-fifh  among  them,  and  the  dog-fifh  further 
off  without  any  haddocks  or  cod ; and  yet  the 
former  are  known  to  prey  upon  the  latter,  and  in 
fome  years  devour  fuch  immenfe  quantities  as  to 
render  this  fifhery  more  expenfive  than  profitable. 

3.  The  remora,  when  he  wifhes  to  remove  his 
fituation,  as  he  is  a very  flow  fwimmer,  is  content 
to  take  an  outfide  place  on  whatever  conveyance 
is  going. his  way  ; nor  can  the  cunning  animal  be 
tempted  to  quit  his  hold  of  a fhip  when  flie  is 
failing,  not  even  for  the  lucre  of  a piece  of  pork, 
left  it  fhoukl  endanger  the  lofs  of  his  paffage:  at 
other  times  he  is  eafily.caught  with  the  hook. 

4.  The  crab-filh,  like  many  other  teftaceous 
animals,  annually  changes  its  fhell ; it  is  then  in 
a foft  ftate,  covered  only  with  a mucous  mem- 
brane, and  conceals  itfelf  in  holes  in  the  fand  or 
under  weeds ; at  this  place  a hard  fhelled  crab 
always  hands  centinel,  to  prevent  the  fea  infedts 
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from  injuring  the  other  in  its  defencelefs  hate; 
and  the  fifhermen  from  his  appearance  know 
where  to  find  the  foft  ones,  which  they  ufe  for 
baits  in  catching  other  filh. 

And  though  the  hard  fhelled  crab,  when  he  is 
on  this  duty,  advances  boldly  to  meet  the  foe, 
and  will  with  difficulty  quit  the  field;  yet  at  other 
times,  he  fhews  great  timidity,  and  has  a wonder- 
ful fpeed  in  attempting  his  efcape;  and,  if  often 
interrupted,  will  pretend  death  like  the  fpidcr, 
and  watch  an  opportunity  to  fink  himfelf  into 
the  land,  keeping  only  his  eyes  above.  My  in- 
genious friend  Mr.  Burdett,  who  favoured  me 
with  thefe  accounts  at  the  time  he  was  furveying 
the  coafts,  thinks  the  commerce  between  the 
fexes  takes  place  at  this  time,  and  infpires  the 
courage  of  the  creature. 

5.  The  fhoals  of  herrings,  cods,  haddocks,  and 
other  filh,  which  approach  our  ihores  at  certain 
leafons,  and  quit  them  at  other  fealons  without 
leaving  one  behind  ; and  the  falmon,  that  periodi- 
cally frequent  our  rivers,  evince,  that  there  are 
vagrant  tribes  of  filh,  that  perform  as  regular 
migrations  as  the  birds  of  paflage  already  men- 

• * . r 

tioned. 

6.  There  is  a cataraft  on  the  river  Liffey  in 
Ireland  about  nineteen  feet  high : here  in  the 
falmon  fcafon  many  of  the  inhabitants  amufe 
thcmfelves  in  obfcrving  thefe  filh  leap  up  the 

torrent.  They  dart  thcmfelves  quite  out  ot  the 
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water  as  they  afeend,  and  frequently  fall  bade 
many  times  before  they  furmount  it,  and  balkets 
made  of  twigs  are  placed  near  the  edge  of  the 
dream  to  catch  them  in  their  fall. 

I have  obferved,  as  1 have  fat  by  a fpout  of 
water,  which  defeends  from  a done  trough  about 
two  feet  into  a dream  below,  at  particular  feafons 
of  the  year,  a great  number  of  little  dfh  called 
minums,  or  pinks,  throw  themfelves  about  twenty, 
times  their  own  length  out  of  the  water,  expedt- 
ing  to  get  into  the  trough  above. 

This  evinces  that  the  dprge,  or  attention  of 
the  dam  to  provide  for  the  offspring,  is  drongly 
exerted  amongd  the  nations  of  dfh,  where  it 
would  feem  to  be  the  mod  neglected ; as  thefe 
falmon  cannot  be  fuppoled  to  attempt  fo  difficult 
and  dangerous  a talk  without  being  confcious  of 
the  purpofe  or  end  of  their  endeavours. 

It  is  further  remarkable,  that  mod  of  the  old 
. falmon  return  to  the  fea  before  it  is  proper  for  the 
young  fhoals  to  attend  them,  yet  that  a few  old 
ones  continue  in  the  rivers  fo  late,  that  they  become 
perfectly  emaciated  by  the  inconvenience  of  their 
dtuation,  and  this  apparently  to  guide  or  to  pro- 
te£t  the  unexperienced  brood. 

Of  the  fmaller  water  animals  we  have  dill  lefs 
knowledge,  who  neverthelefs  probably  poffefs 
many  fuperior  arts  ; fome  of  thefe  are  mentioned 
in  Botanic  Garden,  P.  I.  Add.  Note  XXVII.  and 
XXVIII.  The  nymphae  of  the  water-moths  of 

our. 
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our  rivers,  which  cover  thcmfelves  with  cafes  of 
ft  raw,  gravel,  and  ihcll,  contrive  to  make  their 
habitations  nearly  in  equilibrium  with  the  water; 
when  too  heavy,  they  add  a bit  of  wood  or  ftraw; 
when  too  light,  a bit  of  gravel.  Edinb.  Tranf. 

All  thefe  circumftances  bear  a near  refemblance 
to  the  deliberate  adtions  of  human  reafon. 

XV.  We  have  a very  imperfedt  acquaintance 
with  the  various  tribes  of  infedts  : their  occupa- 
tions, manner  of  life,  and  even  the  number  of 
their  fenfes,  differ  from  our  own,  and  from  each 
other;  but  there  is  reafon  to~ imagine,  that  thofe 
which  poffefs  the  fenfe  of  touch  in  the  moft  ex- 
quifite  degree,  and  whofe  occupations  require  the 
moft  conftant  exertion  of  their  powers,  are  in- 
duced with  a greater  proportion  or  knowledge 
and  ingenuity. 

The  fpiders  of  this  country  manufacture  nefts 
of  various  forms,  adapted  to  various  lituations,  to 
arreft  the  flies  that  are  their  food ; and  fome  of 
them  have  a houfe  or  lodging-place  in  the  middle 
of  the  net,  well  contrived  for  warmth,  fecurity, 
or  concealment.  There  is  a large  fpider  in  South 
America,  who  conftructs  nets  of  fo  ftrong  a tex- 
ture as  to  entangle  fmall  birds,  particularly  the 
humming  bird.  And  in  Jamaica  there  is  another 
fpider,  who  digs  a hole  in  the  earth  obliquely 
downwards,  about  three  inches  in  length,  and 
one  inch  in  diameter;  this  cavity  fhc  lines  with  a 

tough  thick  web,  which  when  taken  out  refem- 
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bles  a leathern  purfe : but  what  is  moll  curious, 
this  lioufe  has  a door  with  hinges,  like  the  oper- 
culum of  tome  fea  fir  ells  ; and  herfelf  and  family, 
who  tenant  this  neft,  open  and  fhut  the  door, 
whenever  they  pafs  or  repafs.  This  hiftory  was 
told. me,  and  the  neft  with  its  operculum  fhewn 
me  by  the  late  Dr.  Butt  of  Bath,  who  was  fome 
years  phyftcian  in  Jamaica. 

The  production  of  thefe  nets  is  indeed  a part 
of  the  nature  or  conformation  of  the  animal,  and 
their  natural  ufe  is  to  fupply  the  place  of  wings, 
when  the  wifhes  to  remove  to  another  fituation. 
But  when  fhe  employs  them  to  entangle  her  prey, 
there  are  marks  of  evident  defign,  for  fire  adapts 
the  form  of  each  net  to  its  fituation,  and 
ftrengthens  thofe  lines,  that  require  it,  by  join- 
ing others  to  the  middle  of  them,  and  attaching 
thofe  others  to  diftant  objeCts,  with  the  fame 
individual  art,  that  is  ufed  by  mankind  in  fup- 
porting  the  mails  and  extending  the  fails  of  Ihips. 
This  work  is  executed  with  more  mathematical 
exaCtnefs  and  ingenuity  by  the  field  fpiders,  than 
by  thofe  in  our  houfes,  as  their  conftruClions  are 
more  fubje&ed  to  the  injuries  of  dews  and  tem- 
pefts. 

Betides  the  ingenuity  fhewn  by  thefe  little 
creatures  in  taking  their  prey,  the  circumftance 
of  their  counterfeiting  death,  when  they  are  put 
into  terror,  is  truly  wonderful ; and  as  foon  as 
the  objeCt  of  terror  is  removed,  they  recover  and 

run 
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ran  away-  Some  beetles  are  alio  laid  to  poffefs 
this  piece  of  hypocrify. 

The  curious  webs,  or  cords,  conftruCted  by 
fome  young  caterpillars  to  defend  themfelves  from 
cold,  or  from,  infeCts  of  prey;  and  by  filk-worms 
and  tome  other  caterpillars,  when  they  tranfmi- 
grate  into  ahrelias  or  larvae,  have  defervedly  ex- 
cited the  admiration  of  the  inquilitive.  But  our 
ignorance  of  their  manner  of  life,  and  even  of 
the  number  of  their  fenfes,  totally  precludes  us 
from  underftanding  the  means  by  which  they 
acquire  this  knowledge. 

The  care  of  the  falmon  in  choofmg  a proper 
fituation  for  her  fpawn,  the  ftruCture  of  the  nefts 
of  birds,  their  patient  incubation,  and  the  art  of 
the  cuckoo  in  depoliting  her  egg  in  her  neigh- 
bour’s nurfery,  are  inftances  of  great  fagacity  in 
thofe  creatures  : and  yet  they  are  much  inferior 
to  the  arts  exerted  by  many  of  the  infect  tribes 
on  fimilar  occafions.  The  hairy  excrefcences  on 
briars,  the  oak  apples,  the  blafted  leaves  of  trees, 
and  the  lumps  on  the  backs  of  cows,  are  hluations 
that  are  rather  produced  than  chofen  by  the  mo- 
ther infeCt  for  the  convenience  of  her  offspring. 
The  cells  of  bees,  wafps,  fpiders,  and  of  the  vari- 
ous coralline  infeCts,  equally  aftonifh  us,  whether 
we  attend  to  the  materials  or  to  the  architecture. 

But  the  conduCt  of  the  ant,  and  of  lome  fpecies 
of  the  ichneumon  fly  in  the  incubation  of  their 

eggs,  is  equal'  to  any  exeition  of  human  fcicnce. 

The 
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The  ants  many  times  in  a day  move  their  eggs 
nearer  the  furface  of  their  habitation,  or  deeper 
below  it,  as  the  heat  of  the  weather  Varies  ; and 
in  colder  days  lie  upon  them  in  heaps  for  the 
purpofe  of  incubation : if  their  manfron  is  too 
dry,  they  carry  them  to  places  where  there  is 
fnoilture,  and  you  may  diftindly  fee  the  little 
worms  move  and  fuck  up  the  water.  When  too 
much  moifture  approaches  their  nefc,  they  con- 
vey their  eggs  deeper  in  the'  earth,  or  to  forae 
other  place  of  fafety.  (Swammerd.  Epil.  ad  Hitt. 
Infedt,  p.  153.  Phil.  Tranf.  No.  23.  Low- 
thorp.  V.  2.  p,  / .) 

There  is  one  fpecies  of  ichneumon-fly,  that 
digs  a hole  in  the  earth,  and  carrying  into  it  two 
or  three  living  caterpillars,  depofits  her  eggs, 
and  nicely  doling  up  the  ndt  leaves  them  there 
partly  doubtlefs  to  affift  the  incubation,  and 
partly  to  iupply  food  to  her  future  young,  ,(Der- 
ham.  B.  4.  c.  13.  Ariftotle  Hift.  Animah  L.  5. 


c.  2o.) 

A friend  of  mine  put  about  fifty  large  cater- 
pillars collected  from  cabbages  on  fome  bran  and 
a few  leaves  into  a box,  and  covered  it  with 
gauze  to  prevent  their  efcape.  After  a few  days 
we  faw,  from  more  than  three  fourths  of  them, 
about  eight  or  ten  little  caterpillars  of  the  ichneu- 
mon-fly come  out  of  their  backs,  and  l'pin  each 
a fmall  cocoon  of  fillc,  and  in  a few  days  the 
large  caterpillars  died.  This  fmall  fly  it  feems 
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lays  its  egg  in  the  back  of  the  cabbage  caterpillar, 
which  when  hatched  preys  upon  the  material, 
which  is  produced  there  for  the  purpofe  of  mak- 
ing lilk  for  the  future  nett  of  the  cabbage  cater- 
pillar; of  which  being  deprived,  the  creature 
wanders  about  till  it  dies,  and  thus  our  gardens 
are  preferved  by  the  ingenuity  of  this  cruel  fly. 

This  curious  property  of  producing  a (ilk  thread, 
which  is  common  to  l'ome  fea  animals,  fee  Botanic 
Garden,  Part  I.  Note  XXVII.  and  is  defigned  for 
the  purpofe  of  their  transformation  as  in  the  filk- 
worm,  is  ufed  for  conveying  themfclves  from 
higher  branches  to  lower  ones  of  trees  by  fome 
caterpillars,  and  to,  make  themfelves  temporary 
nefls  or  tents,  and  by  the  fpider  for  entangling 
his  prey.  Nor  is  it  ftrange  that  fo  much  know- 
ledge fhould  be  acquired  by  fuch  fmall  animals ; 
jfince  there  is  reafon  to  imagine,  that  thefe  inledls 
have  the  fenfe  of  touch,  either  in  their  probofeis, 
or  their  antennae,  to  a great  degree  of  perfection; 
and  thence  may  poffefs,  as  far  as  their  fphere 
extends,  as  accurate  knowledge,  and  as  fubtle. 
invention,  as  the  difeoverers  of  human  arts. 

XVI.  1.  If  we  were  better  acquainted  with 
the  hiftories  of  thofe  infedts  that  are  formed  into 
focieties,  as  the  bees,  wafps,  and  ants,  I make-  no 
doubt  but  we  fhould  find,  that  their  arts  and  im- 
provements are  not  fo  fimilar  and  uniform  as  they 
now  appear  to  us,  but  that  they  arofe  in  the  fame 

manner  from  experience  and  tradition,  as  the  arts 
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of  our  own  fpecies ; though  their  reafoning  is 
from  fewer  ideas,  is  bulled,  about  fewei  objects, 
and  is  exerted  with  lets  energy. 

There  are  fome  kinds  of  infedts  that  migrate 
like  the  birds  before  mentioned.  The  locuft  of 
warmer  climates  has  fometimes  come  over  to 
England ; it  is  fhaped  like  a grafshopper,  with 
very  large  wings,  and  a body  above  an  inch  in 
length.  It  is  mentioned  as  coming  into  Egypt 
with  an  eaft  wind,  “ The  Lord  brought  an  eaft 
wind  upon  the  land  all  that  day  and  night,  and 
in  the  morning  the  eaft  wind  brought  the  locufts, 
and  covered  the  face  of  the  earth,  fo  that  the 
land  was  dark,”  Exod.  x.  13.  The  migrations 
of  thefe  infedts  are  mentioned  in  another  part  of 

1 

the  feripture,  “ The  locufts  have  no  king,  yet  go 
they  forth  all  of  them  in  bands,”  Frov.  xxx.  27. 

The  accurate  Mr.  Ad  anion,  near  the  river 
Gambia  in  Africa,  was  witnefs  to  the  migration 
of  thefe  infetds.  “ About  eight  in  the  morning, 
in  the  month  of  February,  there  fuddenly  arofe 
over  our  heads  a thick  cloud,  which  darkened  the 
air,  and  deprived  us  of  the  rays  of  the  fan.  We 
found  it  was  a cloud  of  locufls  raifed  about  twenty 
or  thirty  fathoms  from  the  ground,  and  covering 
an  extent  of  leveral  leagues ; at  length  a fhower 
of  thefe  infects  defeended,  and  after  devouring 
every  green  herb,  while  they  retied,  again  re- 
fumed their  flight.  This  cloud  was  brought  by 
a ftrong  eaft- wind,  and  was  all  the  morning  in 
vol.  1.  S puffing 
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pafling  over  the  adjacent  country.”  (Voyage  to 
Senegal,  158.) 

In  this  country  the  gnats  are  fometimcs  fcen  to 
migrate  in  clouds,  like  the  mutketoes  of  warmer 
climates,  and  our  fvvarms  of  bee's  frequently  tra- 
vel many  miles,  and  are  faid  in  North  America 
always  to  fly  toward  the  fouth.  The  prophet 
Ifaiah  has  a beautiful  allufion  to  thefe  migrations. 

“ The  Lord  fhall  call  the  fly  from  the  rivers  of 
Egypt,  and  fhall  hits  for  the  bee  that  is  in  the 
land  of  Aflyria,”  Ifa.  vii.  18.  which  has  been 
lately  explained  by  Mr.  Bruce,  in  his  Travels  to 
difcover  the  Source  of  the  Nile. 

2.  I am  well  informed  that  the  bees  that  were 
carried  into  Barbadoes,  and  other  weftern  iflands, 
ceafed  to  lay  up  any  honey  after  the  firfl  year, 
as  they  found  it  not  ufeful  to  them : and  are  now 
become  very  troublefome  to  the  inhabitants  of 
thofe  iflands  by  infefling  their  lugar-houfes  ; but 
tliofe.  in  Jamaica  continue  to  make  honey,  as  the 
cold  north  winds,  or  rainy  feafons  of  that  ifland, 
confine  them  at  home  for  leveral  weeks  together.  ■ 
And  the  bees  of  Senegal,  which  differ  from  thofe  j 
of  Europe  only  in  fize,  make  their  honey  not  only 
fuperior  to  ours  in  delicacy  of  flavour,  but  it  has  ‘ 
this  flngularity,  that  it  never  concretes,  but  re- 
mains liquid  as  fyrup,  (Adanfon).  From  fome' 
obfervations  of  Mr.  Wildman,  and  of  other  people 
of  veracity,  it  appears,  that  during  the  fevere  part  ' 
of  the  winter  feafon  for  weeks  together  the  bees 

are 
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are  quite  benumbed  and  torpid  from  the  cold, 
and  do  not  confume  any  of  their  provifion.  This 
Hate  of  Ileep,  like  that  of  fwallows  and  bats, 
feems  to  be  the  natural  refource  of  thofe  creatures 
in  cold  climates,  and  the  making  of  honey  to  be 
an  artificial  improvement. 

As  the  death  of  our  hives  of  bees  appears  to  be 
owing  to  their  being  kept  fo  warm,  as  to  require 
food  when  their  flock  is  exhaufted ; a very  ob- 
ferving  gentleman  at  my  requeft  put  two  hives  for 
many  weeks  into  a dry  cellar,  and  obferved,  dur- 
ing all  that  time,  they  did  not  confume  any  of 
their  provifion,  for  their  weight  did  not  decreafe 
as  it  bad  done  when  they  were  kept  in  the  open 
air.  The  fame  obfervation  is  made  in  the  Annual 
Regifter  for  1768,  p.113.  And  the  Rev.  Mr. 
White,  in  his  Method  of  preferving  Bees,  adds, 
that  thofe  on  the  north  fide  of  his  houfe  confirm- 
ed lefs  honey  in  the  winter  than  thofe  on  the 
fouth  fide. 

There  is  another  obfervation  on  bees  well-  af- 
certained,  that  they  at  various  times,  when  the 
feafon  begins  to  be  cold,  by  a general  motion  of 
their  legs  as  they  hang  in  clutters  produce  a de- 
gree of  warmth,  which  is  eafily  perceptible  by 
the  hand.  Hence  by  this  ingenious  exertion, 
they  for  a long  time  prevent  the  torpid  ftate  they" 
would  naturally  fall  into. 

According  to  the  late  observations  of  Mr.  Hun- 
ter, it  appears  that  the  beeVwax  is  not  made 
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from  the  dud  of  the  anthers  of  flowers,  which 
they  bring  home  on  their  thighs,  but  that  this 
makes  what  is  termed  bee -bread,  and  is  tffed  for 
the  purpofe  of  feeding  the  bee  maggots ; in  the 
fame  manner  butterflies  live  on  honey,  but  the 
previous  caterpillar  lives  on  vegetable  leaves, 
while  the  maggots  of  large  flies  require  flefh  for 
their  food,  and  thofe  of  the  ichneumon  fly  require 
infedts  for  their  food.  What  induces  the  bee  who 
lives  on  honey  to  lay  up  vegetable  powder  for  its 
young  ? What  induces  the  butterfly  to  lay  its  eggs 
on  leaves*  when  itfelf  feeds  on  honey  ? What  in- 
duces the  other  flies  to  feek  a food  for  their  pro- 
geny different  from  what  they  conl'ume  them- 
l'elves  ? If  tliefe  are  not  deductions  from  their 
own  previous  experience  or  obfervation,  all  the 
actions  of  mankind  mull  be  refolved  into  in- 
flinct. 

3.  <f  The  dormoufe  confumes  but  little  of  its 
food  during  the  rigour  of  the  feafon,  for  they  roll 
themfelves  up,  or  fleep,  or  lie  torpid  the  greatefl 
part  of  the  time  ; but  on  warm  funny  days  expe- 
rience a fhort  revival,  and  take  a little  food,  and 
then  relapfe  into  their  former  flate.”  (Pennant 
Zoolog.  p.  67.)  Other  animals  that  fleep  in  win- 
ter without  laying  up  any  provender,  are  obferved 
to  go  into  their  winter  beds  fat  and  flrong,  but 
return  to  day  light  in  the  fpring  feafon  very  lean 

and  feeble.  The  common' flies  fleep  during  the 

winter  without  any  provifion  for  their  nourifb- 
ment,  and  are  daily  revived  by  the  warmth  of  the 
1 fun. 
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fun,  or  of  our  fires.  Thefe  whenever  they  fee 
light  endeavour  to  approach  it,  having  oblcrved, 
that  by  its  greater  vicinity  they  get  free  from  the 
degree  of  torpo-r,  that  the  cold  produces ; and  are 
hence  induced  perpetually  to  burn  themfelves  m 
our  candles  : deceived,  like  mankind,  by  the  mif- 
application  of  their  knowledge.  Whilft  many  of 
the  fubterraneous  infedts,  as  the  common  worms, 
feem  to  retreat  fo  deep  into  the  earth  as  not  to  be 
enlivened  or  awakened  by  the  difference  of  our 
winter  days ; and  flop  up  their  holes  with  leaves 
or  ftraws,  to  prevent  the  frofts  from  injuring 
them,  or  the  centipcs  from  devouring  them. 
The  habits  of  peace,  or  the  ftratagems  of  war, 
of  thefe  fubterranean  nations  are  covered  from 
our  view ; but  a friend  of  mine  prevailed  on  a 
diftreffed  worm  to  enter  the  hole  of  another  worm 
on  a bowling-green,  and  he  prefently  returned 
much  wounded  about  his  head.  And  I once  faw 
a worm  rife  haftily  out  of  the  earth  into  the  fun- 
fhine,  and  obfervecl  a centipes  hanging  at  its  tail : 
the  centipes  nimbly  quitted  the  tail,  and  feizing 
the  worm  about  its  middle  cut  it  in  half  with  its 
forceps,  and  preyed  upon  one  part,  while  the 
other  efcaped.  Which  evinces  they  have  defign 
jn  flopping  the  mouths  of  their  habitations, 

4.  The  wafp  of  this  country  fixes  his  habitation 
under  ground,  that  he  may  not  be  affedled  with  the 
various  changes  of  our  climate  ; but  in  Jamaica  he 
hangs  it  on  the  bough  of  a tree,  where  the  fcafons 
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are  lefs  fevere.  He  weaves  a very  curious. paper 
of  vegetable  fibres  to  cover  hisneft,  which  is  con- 
ilrudted.  on  the  fame  principle  with  that  of  the 
bee,  but  with  a different  material ; but  as  his 
prey  confifis  of  fleih,  fruits,  and  infers,  which 
are  penlhable.  commodities,  he  can  lay  up  no  pro- 
vender  for  the  winter.  . . 

M.  de  la  Loubiere,  in  his  relation  of  Siam, 
fays,  “ That  in  a part  of  that  kingdom,  which 
lies  open  to  great  inundations,  all  the  ants  make 
their  fettlements  upon  trees ; no  ants’  nefts  are  to 
be  feen  any  where  elfe.”  'Whereas  in  our  coun- 

c ■ — 

try  the  ground  is  their  only  lituation.  From  the 
^riptural  account  of  thefe  infects,  one  might  be 
led  to  fufpecl,  that  in  fome  climates  they  lay  up 
a provifion  for  the  winter,  (Prov.  vi.  6.  xxx.  25.) 
Origen  affirms  the  fame,  (Cont.  Celf.  L.  4.)  But 
it  is  generally  believed  that  in  this  country 
they  do  not.  The  white  ants  of  the  coait  of  Afri- 
ca make  themfelves  pyramids  eight  or  ten  feet 
high,  on  a bafe  of  about  the  fame  width,  with  a 
fmooth  furface  of  rich  clay,  exceffively  hard  and 
well  built,  which  appear  at  a diftance  like  an  af- 
femblage  of  the  huts  of  the  negroes,  (Adanfon).. 
The  hiftory  of  thefe  has  been  lately  well  defciribed 
in  the  Philofoph.  Tranfactions,  under  the  name 
of  tcrmes,  or  termites.  Thefe  differ  very  much 
from  the  ncft  of  our  large  ant ; but  the  real  hif- 
tory of  this  creature,  as  well  as  of  the  wafp,  is  yef 
very  imperfectly  known. 

8 


Wafp  5 


Sect.  XVI.  17.  1.  OF  INSTINCT.  363 

.Wafps  are  faid  to  catch  large  fpidets,  and  to 
cut  off  their  legs,  and  carry  their  mutilated  bodies 
to  their  young,  Didt.  Raifon.  Tom.  I.  p.  152. 

One  circum fiance  I fhall  relate  which  fell  un- 
der my  own  eye,  and  fhewed  the  power  of  reafon 
in  a wafp,  as  it  is  exercifed  among  men.  A 
wafp,  on  a gravel  walk,  had  caught  a fly  nearly 
as  large  as  himlelf ; kneeling  on  the  ground  I ob~ 
ferved  him  feparate  the  tail  and  the  head  from  the 
body  part,  to  which  the  wings  were  attached. 
He  then  took  the  body  part  in  his  paws,  and  rofe 
about  two  feet  from  the  ground  with  it;  but  a 
gentle  breeze  wafting  the  wings  of  the  fly  turned 
him  round  in  the  air,  and  he  fettled  again  with 
his  prey  upon  the  gravel.  I then  diftindtly  ob- 
ferved  him  cut  off  with  his  mouth,  firft  one  of 
the  wings,  and  then  the  other,  after  which  he  flew 
away  with  it  unmolefted  by  the  wind. 

Go,  thou  fluggard,  learn  arts  and  induftry  from 
the  bee,  and  from  the  ant ! 

Go,  proud  reafoner,  and  call  the  worm  thy 
After  1 


XVII.  Conclufion. 

\ 

It  was  before  obferved  how  much  the  fuperior 
accuracy  of  our  fcnfe  of  touch  contributes  to  in- 
creafe  our,  knowledge  ; but  it  is  the  greater  ener- 
gy and  activity  of  the  power  of  volition  (as  ex- 
plained in  the  former  Sedtions  of  this  work)  that 
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marks  man,  and  has  given  him  the  empire  of  the 
world. 

There  is  a criterion  by  which  we  may  diftin- 
guith  our  voluntary  adts  or  thoughts  from  thofe 
that  are  excited  by  our  fenfations ; “ The  former 
are  always  employed  about  the  means  to  acquire 
pleafureable  objedts,  or  to  avoid  painful  ones  : 
while  the  latter  are  employed  about  the  pojj'ejfion 
of  thofe  that  are  already  in  our  power.”  . 

If  we  turn  our  eyes  upon  the  fabric  ol  our  fel- 
low'- animals,  we  find  they  are  lupported  with 
bones,  covered  with  fkins,  moved  by  mufcles ; 
that  they  poffefs  the  fame  fenfes,  acknowledge  the 
fame  appetites,  and  arc  nourifhed  by  the  fame 
aliment  with  ourfelves;  and  we  fhould  hence 
conclude  from  the  flrongcft  analogy,  that  their 
internal  faculties  were  alfo  in  fome  meafure  fimi- 
.lar  to  our  own. 

Mr.  Locke  indeed  publifhed  an  opinion,  that 
other  animals  pofiefled  no  abftradt  or  general 
ideas,  and  thought  this  circum fiance  was  the  bar- 
rier between  the  brute  and  the  human  world.  But 
thefc  abflradted  ideas  have  been  fince  demonft rat- 
ed by  Bifliop  Berkeley,  and  allowed  by  Mr, 
Hume,  to  have  110  exiftence  in  nature,  not  even 
in  the  mind  of  their  inventor,  and  we  are  hence 
neceffitated  to  look  for  fome  other  mark  of  dis- 
tinction. 

The  ideas  and  addons  of  brutes,  like  thofe  of 
children,  arc  almoft  perpetually  produced  by  their 
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prefent  pleafures,  or  their  prefent  pains;  and,  ex- 
cept in  the  few  inllances  that  have  been  men- 
tioned in  this  Section,  they  feldom  bufy  them- 
felves  abotat  the  means  of  procuring  future  blifs, 
or  avoiding  future  mifery. 

Whilft  theuicquiring  of  languages,  the  making 
of  tools,  and  the  labouring  for  money;  which 
are  all  only  the  means  of  procuring  pleafure ; and 
the  praying  to  the  Deity,  as  another  means  to  pro- 
cure happinefs,  are  charadtpriftic  pf  human  na- 
ture. 
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SECT.  XVII. 

THE  CATENATION  OF  MOTIONS. 

I.  I.  Catenations  of  animal  motion . 2.  Jive  produced  by 

irritations , by  fenfations,  by  volitions.  3.  "They  continue  foms 
time  after  they  have  been  excited.  Caufe  of  catenation.  4 We 
can  then  exert  our  attention  on  other  objects.  5.  Many  cate- 
nations of  motions  go  on  together.  6.  Some  links  of  the  cate- 
nations of  motions  may  be  left  out  without  difuniting  the  chain. 
7.  Interrupted  circles  of  motion  continue  confufcdly  till  they 
come  to  the  part  of  the  circle , where  they  were  difturbed . 8 . 
Weaker  catenations  are  diffevered  by  fronger.  9.  Then  new 
catenations  take  place.  10.  Much  effort  prevents  their  re- 
uniting. Impediment  of  fpeech.  1 1 . Trains  more  eafly 
diffevered  than  circles.  1 2 . Sleep  defroys  volition  and  ex- 
ternalJlimulus.  II.  Infances  of  various  catenations  in  a 
young  lady  playing  on  the  harpfichord.  III.  I . What  ca- 
tenations are  the  firongef.  2.  Irritations  joined  with  ajjo- 
ciations from  frongef  connexions.  Vital  motions.  3.  New 
links  with  incrcafed  force,  cold  fits  of  fever  produced,  4. 
New  links  with  dccreafed  force.  Cold  bath.  5.  Irritation 
joined  with  fenfation.  Inflammatory  fever.  Why  children 

cannot  tickle  themfelves.  6.  Volition  joined  with  fenfation. 
Irritative' ideas  of  found  become  fenfible.  7.  Ideas  of  ima- 
gination diffevered  by  irritations,  by  volition,  production  of 
furprfe. 

r 

I.  1.  To  inveftigate  with  precifion  the  cate- 
nations of  animal  motions,,  it  would  be  well  to 

attend 
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attend  to  the  manner  of  their  production  ; but  we 
cannot  begin  this  difquifition  early  enough  for 
this  purpole,  as  the  catenations  of  motion  feem  to 
begin  with  life,  and  are  only  extinguifhable  with 
it.  We  have  fpoken  of  the  power  of  irritation,  of 
fenfation,  of  volition,  and  of  aflociation,  as  pre- 
ceding the  fibrous  motions ; we  now  fiep  for- 
wards, and  confider,  that  converfely  they  are  in 
their  turn  preceded  by  thofe  motions  ; and  that  all 
the  fuccefiive  trains  or  circles  of  our  actions  are 
compofed  of  this  twofold  concatenation.  Thofe 
we  fhall  call  trains  of  aCtion,  which  continue  to 
proceed  without  any  Hated  repetitions  ; and  thofe 
circles  of  aCtion,  when  the  parts  of  them  return 
at  certain  periods,  though  the  trains,  of  which 
they  confift,  are  not  exactly  fimilar.  The  reading 
an  epic  poem  is  a train  of  actions  ; the  reading  a 
fong  with  a chorus  at  equal  diftances  in  the  iriea- 
fure  conftitutes  fo  many  circles  of  aCtion. 

2.  Some  catenations  of  animal  motion  are  pro- 
duced by  reiterated  fuccefiive  irritations,  as  when 
we  learn  to  repeat  the  alphabet  in  its  order  by 
frequently  reading  the  letters  of  it.  Thus  the  ver- 
micular motions  of  the  bowels  were  originally 
produced  by  the  fuccefiive  irritations  of  the  pair- 
ing aliment;  and  the  fuccefiion  of  actions  of  the 
auricles  and  ventricles  of  the  heart  was  originally 
formed  by  lucceflive  fiimulus  of  the  blood,  thefe  < 
after v.  aids  become  part  of  the  diurnal  circles  of 
animal  actions,  as  appears  by  the  periodical  re- 
turns 
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turns  of  hunger,  and  the  quickened  pulfe  of  weak 
people  in  the  evening. 

Other  catenations  of  animal  motion  are  gra- 
dually acquired  by  iucceflive  agreeable  fenfations, 
as  in  learning  a favourite  long  or  dance ; others 
by  difagreeable  fenfations,  as  in  coughing  or  nic- 
titation ; thefe  become  atfociated  by  frequent  re- 
petition, and  afterwards  compote  parts  of  greater 
circles  of  adlion  like  thofe  above  mentioned. 

Other  catenations  of  motions  are  gradually  ac- 
quired by  frequent  voluntary  repetitions ; as 
when  we  deliberately  learn  to  inarch,  read,  fence, 
or  any  mechanic  art,  the  motions  of  many  of  our 
mufcles  become  gradually  linked  together  in 
trains,  tribes,  or  circles  of  adlion.  Thus  when 
any  one  at  firlt  begins  to  ufe  the  tools  in  turning 
wood  or  metals  in  a lathe,  he  wills  the  motions  of 
his  hand  or  fingers,  till  at  length  thefe  actions  be- 
come fo  connected  with  the  effect,  that  he  l'eems 
only  to  will  the  point  of  the  chiffel.  Thefe  are 
caufed  by  volition,  connected  by  affociation  like 
thofe  above  deferibed,  and  afterwards  become 
parts  of  our  diurnal  trains  or  circles  of  action. 

3.  All  thefe  catenations  of  animal  motions 
are  liable  to  proceed  fome  time  after  they  are  ex- 
cited, unlefs  they  are  difturbed  or  impeded  by 
other  irritations,  fenfations,  or  volitions ; and  in 
many  inftances  in  fpite  of  our  endeavours  to  flop 
them  ; and  this  property  of  animal  motions  is 
probably  the  caufe  of  their  catenation.  Thus 

wlieq 
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when  a child  revolves  fome  minutes  on  one  foot, 
the  fpeCtra  of  the  ambient  objects  appear  to  cir- 
culate round  him  fome  time  after  he  falls  upon 
the  ground.  Thus  the  palpitation  of  the  heart 
continues  fome  time  after  the  objedt  of  fear, 
which  oceafi  dried  it,  is  removed.  The  blufh  of 
fhame,  which  is  an  excels  of  lenfation,  and  the 
glow  of  anger,  which  is  an  exccfs  of  volition,  con- 
tinue fome  time,  though  the  affected  perfon  finds, 
that  thofe  emotions  were  caufed  by  miflaken 
facts,  and  endeavours  to  extinguifh  their  appear- 
ance. See  Scdt.  XII.  1.5. 

4.  When  a circle  of  motions  becomes  connect- 
ed by  frequent  repetitions  as  above,  we  can  exert 
our  attention  ftrongly  on  other  objects,  and  the 
concatenated  circle  of  motions  will  neverthelels 
proceed  in  due  order;  as  whilft  you  are  think- 
ing on  this  fubjeCt,  you  ule  variety  of  mufcles  in 
walking  about  your  parlour,  or  in  fitting  at  your 
writing-table. 

5.  Innumerable  catenations  of  motions  may 
proceed  at  the  fame  time,  without  incommoding 
each  other.  Of  thefe  are  the  motions  of  the  heart 
and  arteries ; thofe  of  digeftion  and  glandular  fe- 
cretion;  of  the  ideas,  or  fenfual  motions  ; thofe  of 
progreffion,  and  of  fpeaking ; the  great  annual 
Circle  of  actions  fo  apparent  in  birds  in  their  times 
of  breeding  and  moulting  ; the  monthly  circles  of 
many  female  animals ; and  the  diurnal  circles  of 
Sleeping  and  waking,  of  fulnefs  and  inanition. 

0.  Some 
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6.  Some  links  of  fuccelllve  trains  or  of  fyncliro- 
nous  tribes  of  action  may  be  left  out  without  dif- 
joining  the  whole.  Such  are  our  ufual  trains  of 
recolledtion  ; after  having  travelled  through  an 
entertaining  country,  and  viewed  many  delightful 
lawns,  rolling  rivers,  and  echoing  rocks ; in  the 
recolledtion  of  our  journey  we  leave  out  the  many 
diftricts,  that  we  eroded,  which  were  marked 
with  no  peculiar  pleafure.  Such  alfo  are  our 
complex  ideas,  they  are  catenated  tribes  of  ideas, 
which  do  not  perfectly  referable  their  correfpon- 
dent  perceptions,  becaufe  fome  of  the  parts  are 
omitted  • 

7-  If  an  interrupted  circle  of  actions  is  not  en- 
tirely di flevered,  it  will  continue  to  proceed  con- 
fufedly,  till  it  comes  to  the  part  of  th^  circle, 
where  it  was  interrupted. 

The  vital  motions  in  a fever  from  drunkennefs, 
and  in  other  periodical  difeafes,  are  inftances  of 
this  circumflance.  The  accidental  inebriate  does 
not  recover  himfelf  perfedtiy  till  about  the  fame 
hour  on  the  fucceeding  day.  The  accuftomed 
drunkard  is  difordered,  if  he  has  not  his  ufual 
potation  of  fermented  liquor.  So  it  a confider- 
able  part  of  a connedtcd  tribe  of  action  be  dif- 
turbed,  that  whole  tribe  goes  on  with  confufion, 
till  the  part  of  the  tribe  affedted  regains  its  accuf- 
tomed catenations.  So  • vertigo  produces  vomit- 
ing, and  a great  fecretion  of  bile,  as  in  lea-lick - 
„ nets. 
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nefs,  all  thefe  being  parts  of  the  tribe  of  irritative 
catenations. 

8.  Weaker  catenated  trains  may  be  diffevered 
by  the  hidden  exertion  of  the  ftronger.  When,  a 
child  hrft  attempts  to  walk  acrofs  a room,  call  to 
him,  and  he  jnftantly  falls  upon  the  ground.  So 
while  I am  thinking  over  the  virtues  of  my 
friends,  if  the  tea-kettle  fpurt  out  fome  hot  wa- 
ter on  my  hocking  ; the  fudden  pain  breaks  the 
weaker  chain  of  ideas,  and  introduces  a new 
group  of  figures  of  its  own.  This  circumhance 
is  extended  to  fome  unnatural  trains  of  addon, 
which  have  not  been  confirmed  by  long  habit; 
as  the  hiccough,  or  an  ague-fit,  which  are  fre- 
quently curable  by  furprife.  A young  lady  about 
eleven  years  old  had  for  five  days  had  a contrac- 
tion of  one  mufcle  in  her  fore  arm,  and  another  in 
her  arm,  which  occurred  four  or  five  times  every 
minute ; the  mufcles  were  feen  to  leap,  but  with- 
out bending  the  arm.  To  counteract  this  new 
morbid  habit,  an  iflue  was  placed  over  the  con- 
vulfed  mufcle  of  her  arm,  and  an  adhefive  plafier 
wrapped  tight  like  a bandage  over  the  whole 
fore  arm,  by  which  the  new  motions  were  imme- 
diately deftroyed,  but  the  means  were  continued 
fome  weeks  to  prevent  a return. 

9-  If  any  circle  of  addons  is  diffevered,  either 
by  omiffion  of  fome  of  the  links,  as  in  fleep,  or  by 
infertion  °f  other  links,  as  in  furprife,  new  cate- 
nations take  place  in  a greater  or  lefs  degree.  The 

lad 
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laft  link  of  the  broken  chain  of  actions  becomes 
connected  with  the  new  motion  which  has  bro- 
ken it,  or  with  that  which  was  neareft  the  link 
omitted ; and  thefe  new  catenations  proceed  in- 
ftead  of  the  old  ones.  Hence  the  periodic  returns 
of  ague-fits,  and  the  chimeras  of  our  dreams. 

20.  If  a train  of  actions  is  diffevered,  much  ef- 
fort of  volition  or  fenfation  will  prevent  its  being 
reftorcd.  Thus  in  the  common  impediment  of 
fpeech,  when  the  affociation  of  the  motions  of  the 
mufcles  of  enunciation  with  the  idea  of  the  word 
to  be  lpoken  is  dil'ordercd,  the  great  voluntary  ef- 
forts, which  diftort  the  countenance,  prevent  the 
rejoining  of  the  broken  affociations.  See  No.  II. 

10.  of  this  Section.  It  is  thus  likewife  obferv- 
able  in  fome  inflammations  of  the  bowels,  the  too 
ftrong  efforts  made  by  the  mufcles  to  carry  for- 
wards the  offending  material  fixes  it  more  firmly 
in  its  place,  and  prevents  the  cure.  So  in  endea- 
vouring to  recal  to  our  memory  fome  particular 
word  of  a fcntencc,  if  we  exert  ourfelvcs  too 
ftrongly  about  it,  we  are  lefs  likely  to  regain  it. 

1 1 . Catenated  trains  or  tribes  of  adlion  are  ea- 
fier  diffevered  than  catenated  circles  of  action. 
Hence  in  epileptic  fits  the  fynchronous  connected 
tribes  of  action,  which  keep  the  body  erect,  are 
diffevered,  but  the  circle  of  vital  motions  conti- 
nues unditturbed. 

12.  Sleep  defrays  the  power  of  volition,  and 

precludes  the  ftimuli  of  external  objects,  and 

thence 
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thence  diflevers  the  trains, . of A which  thefe  are  a 
part ; which  confirms  the:  other  catenations,  as 
thole  of  the  vital  motions,  fecretions,  and  abforp- 
tions  ; and  produces  the  new  trains  of  ideas, 
which  conlhtute  our  dreams. 

II.  ].  All  the  preceding  circumflances  of  the 
catenations  of  animal  motions  will  be  more  clearly 
underftood  by  the  following  example  of  a perfon 
learning  mufic : and  when  we  recoiled!  the  va- 
riety of  mechanic  arts,  which  are  performed  by 
affociated  trains  of  mulcular  addons  catenated 
with  the  effects  they  produce,  as  in  knitting,  net- 
ting, weaving  ; and  the  greater  variety  of  affociat- 
ed  tiains  of  ideas  caufed  or  catenated  by  volitions 
or  fenfations,  as  in  our  hourly  modes  of  reafon- 
ing,  or  imagining,  or  reeolledbng,  we  fhall  gain 
fome  idea  of  the  innumerable  catenated  trains  and 
circles  of  addon,  which  form  the  tenor  of  our 
lives,  and  which  began,  and  will  only  ceafe  en- 
tirely with  them. 

2.  When  a young  lady  begins  to  learn  mufic, 
fhe  voluntarily  applies  herfelf  to  the  characters  of 
her  mufic-book,  and  by  many  repetitions  /endea- 
vours to  catenate  them  with  the  proportions  of 
found,  of  which  they  are  fymbols.  The  ideas 
excited  by  the  mufical  characters  are  flowly  con- 
nected with  the  keys  of  the  harpfichord,  and 
much  effort  is  neccffary  to  produce  every  note 
with  the  proper  finger,  and  in  its  due  place  and 
time  ; till  at  length  a train  of  voluntary  exertions 
YOL*  T becomes 
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becomes  catenated  with  certain  irritations.  As 
the  various  notes  by  frequent  repetitions  become 
connected  in  the  order,  in  which  they  are  pro- 
duced, a new  catenation  of  fenfitive  exertions  be- 
comes mixed  with  the  voluntary  ones  above  de- 
feribed  ; and  not  only  the  mufical  fymbols  of 
crotchets  and  quavers,  but  the  auditory  notes  and 
tones  at  the  fame  time,  become  fo  many  fucceffive 
or  fynchronous  links  in  this  circle  of  catenated 
aCtions. 

At  length  the  motions  of  her  fingers  become  ca- 
tenated with  the  mufical  characters ; and  thefe 
no  looner  ftrike  the  eye,  than  the  finger  preffes 
down  the  key  without  any  voluntary  attention 
between  them  ; the  activity  of  the  hand  being 
connected  with  the  irritation  of  the  figure  or  place 
of  the  mufical  fymbol  on  the  retina  ; till  at  length 
by  frequent  repetitions  of  the  fame  tune  the 
movements  of  her  fingers  in  playing,  and  the 
mufcles  of  the  larynx  in  tinging,  become  afibciat- 
ed  with  each  other,  and  form  part  of  thofe  in- 
tricate trains  and  circles  of  catenated  motions, 
according  with  the  fecond  article  of  the  preceding 
propofitions  in  No.  1.  ot  this  Sedition. 

3.  Befides  the  facility,  which  by  habit  attends 
the  execution  of  this  mufical  performance,  a cu- 
rious circumftance  occurs,  which  is,  that  when 
our  young  mufician  has  begun  a tune,  the  finds 
hcrfelf  inclined  to  continue  it;  and  that  even 

when  flie  is  carelefsly  tinging  alone  without  at- 
tending 
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tending  to  her  own  fong;  according  with  the 
third  preceding  article. 

4.  At  the  fame  time  that  our  young  perfor- 
mer continues  to  play  with  great  exadtnefs  this 
accuftomed  tune,  flie  can  bend  her  mind,  and  that 
intenfely,  on  fome  other  objedl,  according  with 
the  fourth  article  of  the  preceding  propofitions. 

The  manufcript  copy  of  this  work  was  lent  to 
many  of  my  friends  at  different  times  for  the  pur- 
pofe  of  gaining  their  opinions  and  criticifms  on 
many  parts  of  it,  and  I found  the  following  anec- 
dote written  with  a pencil  oppofite  to  this  page, 
but  am  not  certain  by  whom.  “ I remember  fee- 
ing the  pretty  young  adtrefs,  who  fucceeded  Mrs. 
Arne  in  the  performance  of  the  celebrated  Pad- 
lock, rehearfe  the  mufieal  parts  at  her  harpfichord 
under  the  eye  of  her  m after  with  great  fade  and 
accuracy ; though  I obfcrved  her  countenance 
full  of  emotion,  which  I could  not  account  for ; 
at  laft  fhe  fuddenly  burfl  into  tears ; for  flie  had 
all  this  time  been  eyeing  a beloved  canary  bird, 
differing  great  agonies,  which  at  that  inftant  fell 
dead  from  its  perch.” 

5.  At  the  fame  time  many  other  catenated  cir- 
cles of  adtion  are  going  on  in  the  perfon  of  our 
fair  mudeian,  as  well  as  the  motions  of  her  fin- 
gers, fuch  as  the  vital  motions,  refpiration,  the 
movements  of  her  eyes  and  eyelids,  and  of  the  in- 
tricate mufcles  of  vocality,  according  with  the 
fifth  preceding  article. 

T 2 
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6.  If  by  any  ftrong  impreffion  on  the  mind  of 
our  fair  mufician  the  fliould  be  interrupted  for  a 
very  inconfiderable  time,  fhe  can  dill  continue 
her  performance,  according  to  the  lixth  article. 

7-  It  however  this  interruption  be  greater, 
though  the  chain  of  actions  be  not  diffevered,  it 
proceeds  confufedly,  and  our  young  performer 
continues  indeed  to  play,  but  in  a hurry  without 
accuracy  and  elegance,  till  die  begins  the  tune 
again,  according  to  the  feventli  of  the  preceding 
articles. 

8.  But  if  this  interruption  be  ftill  greater,  the 
circle  of  actions  becomes  entirely  diffevered,  and 
fhe  finds  herlelf  immediately  under  the  neceflity 
to  begin  over  again  to  recover  the  loft  catenation, 
according  to  the  eighth  preceding  article. 

9.  Or  in  trying  to  recover  it  fhe  will  fing  fome 
diffonant  notes,  or  ftrike  fome  improper  keys,, 
according  to  the  ninth  preceding  article. 

10.  .A  very  remarkable  thing  attends  this  breach 
of  catenation,  if  the  performer  has  forgotten  fome 
word  of  her  long,  the  more  energy  of  mind  die 
ufes  about  it,  the  more  diftant  is  die  from  re- 
gaining it ; and  artfully  employs  her  mind  in  part 
on  fome  other  objedt,  or  endeavours  to  dull  its 
perceptions,  continuing  to  repeat,  as  it  were  in- 
confeioudy,  the  former  part  of  the  long,  that 
die  remembers,  in  hopes  to  regain  the  loll  con- 
nexion. 

For  if  the  adtivity  of  the  mind  itfelf  be  more 
! energetic. 
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energetic,  or  takes  its  attention  more,  than  the 
connecting  word,  which  is  wanted ; it  will  not 
perceive  the  Slighter  link  of  this  loft  woid  \ as 
who  liftens  to  a feeble  found,  mull  be  very  fi- 
lent  and  motionlefs ; fo  that  in  this  cafe  the  very 
■vigour  of  the  mind  itfelf  teems  to  prevent  it  from 
regaining  the  loft  catenation,  as  well  as  the  too 
great  exertion  in  endeavouring  to  regain  it,  ac- 
cording to  the  tenth  preceding  article. 

We  frequently  experience,  when  we  are  doubt- 
ful about  the  fpelling  of  a word,  that  the  greater 
voluntary  exertion  we  ufe,  that  is  the  more  in- 
tenfely  we  think  about  it,  the  further  are  we  from 
regaining  the  loft  aflociation  between  the  letters 
of  it,  but  which  readily  recurs  when  we  have  be- 
come carelefs  about  it.  In  the  fame  manner,  after 
having  for  an  hour  laboured  to  recoiled  the  name 
of  fome  abfent  perfon,  it  fhall  teem,  particularly 
after  fieep,  to  come  into  the  mind  as  it  were  fpon- 
taneoufly ; that  is,  the  word  we  are  in  fearch  of, 
was  joined  to  the  preceding  one  by  affociation  ; 
this  aft'oeiation  being  difievered,  we  endeavour 
to  recover  it  by  volition  ; this  very  adion  of  the 
mind  ftrikes  our  attention  more,  than  the  faint 
link  of  aflociation,  and  we  find  it  impoflible  by 
this  means  to  retrieve  the  loft  word.  After  fieep, 
when  volition  is  entirely  fufpended,  the  mind  be- 
comes capable  of  perceiving  the  fainter  link  of 
aflociation,  and  the  word  is  regained. 

On  this  circumftance  depends  the  impediment 
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of  fpeech  before  mentioned  ; the  firft  fyllable  of  a 
word  is  caufable  by  volition,  but  the  remainder 
of  it  is  in  common  converfation  introduced  by  its 
affociations  with  this  firft  fyllable  acquired  by 
long  habit  Hence  when  the  mind  of  the  Ham- 
merer is  vehemently  employed  on  fome  idea  of 
ambition  of  filming,  or  fear  of  not  fucceeding, 
the  affociations  of  the  motions  of  the  mufcles  of 
articulation  with  each  other  become  diffevered 
by  this  greater  exertion,  and  he  endeavours  in 
vain  by  voluntary  efforts  to  rejoin  the  broken  af- 
fociation.  For  this  purpofe  he  continues  to  re- 
peat the  firft  fyllable,  which  is  caufable  by  vo- 
lition, and  ftrives  in  vain,  by  various  diftor- 
tions  of  countenance,  to  produce  the  next  links, 
which  are  fubjedt  to  affociation.  See  Clafs  IV. 
3.  1.  1. 

11.  After  our  accomplifhed  mufician  has  ac- 
quired great  variety  of  tunes  and  longs,  fo  that 
fome  of  them  begin  to  ceale  to  be  eafily  recol  - 
ledled,  fhe  finds  progreffive  trains  of  mufical 
notes  more  frequently  forgotten,  than  thofe  which 
are  compofed  of  reiterated  circles,  according  with 
the  eleventh  preceding  article. 

12.  To  finifh  our  example  with  the  preceding 
articles  we  muft  at  length  fuppole,  that  our  fair 
performer  falls  alleep  over  her  harpfichord  ; and 
thus  by  fufpenfion  of  volition,  and  the  exclufion 
of  external  ftimuli,  fhe  diflevers  the  trains  and 
circles  of  her  mufical  exertions. 
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III.  1.  Many  of  thcfe  circum fiances  of  cate- 
nations of  motions  receive  an  eafy  explanation 
from  the  four  following  confequences  to  the  fe- 
venth  law  of  animal  caufation  in  Se<ft.  IV.  Thefe 
are,  firft,  that  thofe  luccefiions  or  combinations 
of  animal  motions,  whether  they  were  united  by 
caufation,  afTociation,  or  catenation,  which  have 
been  moil  frequently  repeated,  acquire  the 
ftrongefl  connexion.  Secondly,  that  of  thefe, 
thofe,  which  have  been  lets  frequently  mixed 
with  other  trains  or  tribes  of  motion,  have  the 
ftrongefl  connexion.  Thirdly,  that  of  thefe, 
thofe,  which  were  firft  formed,  have  the  ftrongefl 
connexion.  Fourthly,  that  if  an  animal  motion 
be  excited  by  more  than  one  caufation,  aflbcia- 
tion,  or  catenation,  at  the  fame  time,  it  will  be 
performed  with  greater  energy. 

2.  Hence  alio  we  underhand,  why  the  cate  - 
nations of  irritative  motions  are  more  llrongly 
connected  than  thofe  of  the  other  daffies,  where 
the  quantity  of  unmixed  repetition  has  been 
equat;  becaufe  they  were  firft  formed.  Such  are 
thofe  of  the  fecerning  and  abforbent  fyftems  of 
veflels,  where  the  adlion  of  the  gland  produces  a 
fluid,  which  flimulates  the  mouths  of  its  corre- 
fpondent  abforbents.  The  afl'ociated  motions 
feem  to  be  the  next  moft  ftrongly  united,  from 
their  frequent  repetition  ; and  where  both  thefe 
circumftanccs  unite,  as  in  the  vital  motions,  their 
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catenations  are  indifToluble  but  by  the  deftrudlion 
of  the  animal. 

3.  Where  a new  link  has  been  introduced  into 
a circle  of  aftions  by  fome  accidental  defedl  of 
ftimulus;  if  that  defedt  of  ftimulus  be  repeated  at 
the  fame  part  of  the  circle  a fecond  or  a third 
time,  the  defective  motions  thus  produced,  both 
by  the  repeated  defect  of  ftimulus  and  by  their 
catenation  with  the  parts  of  the  circle  of  adtions, 
will  be  performed  with  lefs  and  lefs  energy.  Thus 
if  any  perfon  is  expofed  to  cold  at  a certain  hour 
to-day,  fo  long  as  to  render  fome  part  of  the  fyf- 
tem  for  a time  torpid ; and  is  again  expofed  to  it 
at  the  fame  hour  to-morrow,  and  the  next  day  ; 
he  will  be  more  and  more  affedted  by  it,  till  at 
length  a cold  fit  of  fever  is  completely  formed,  as 
happens  at  the  beginning  of  many  of  thofe  fevers, 
which  are  called  nervous  or  low  fevers.  Where 

1 • 

the  patient  has  flight  periodical  fhiverings  and 
palcnefs  for  many  days  before  the  febrile  pa- 
roxyfm  is  completely  formed. 

4.  On  the  contrary,  if  the  expofure  to  cold  be 
for  fo  fhort  a time,  as  not  to  induce  any  confider- 
able  degree  of  torpor  or  quiefcence,  and  is  re- 
peated daily  as  above  mentioned,  it  lofcs  its  ef- 
fedt  more  and  more  at  every  repetition,  till  the 
confiitution  can  bear  it  without  inconvenience,  or 
indeed  without  being  conlcious  of  it.  As  in  walk- 
ing into  the  cold  air  in  frofty  weather.  The  fame- 

rule 
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rale  is  applicable  to  increafed  ftimulus,  as  of  beat, 
or  vinous  fpirit,  within  certain  limits,  as  is  applied 
in  the  two  laft  paragraphs  to  Deficient  Stimulus, 
as  is  further  explained  in  Sedt.  XXXVI,  on  the 
Periods  of  Difeafes.- 

5.  Where  irritation  coincides  with  fenfation  to 
produce  the  fame  catenations  of  motion,  as  in 
inflammatory  fevers,  they  are  excited  with  ftill 
greater  energy  than  by  the  irritation  alone.  So 
when  children  expedt  to  be  tickled  in  play,  by  a 
feather  lightly  palled  over  the  lips,  or  by  gently 
vellicating  the  foies  of  their  feet,  laughter  is  moft 
vehemently  excited;  though  they  can  ftimulate 
thefe  parts  with  their  own  fingers  unmoved. 
Here  the  pleafurable  idea  of  playfulnefs  coincides 
with  the  vellication  ; and  there  is  no  voluntary  ex- 
ertion ufed  to  diminifh  the  fenfation,  as  there 
would  be,  if  a child  fhould  endeavour  to  tickle 
himfelf.  See  Sedl.  XXXIV.  1 . 4. 

6.  And  laftly,  the  motions  excited  by  the  junc- 
tion of  voluntary  exertion  with  irritation  are  per- 
formed with  more  energy,  than  thole  by  irrita- 
tion fingly;  as  when' we  liflen  to  fmall  noifes,  as 
to  the  ticking  of  a watch  in  the  night,  we  per- 
ceive the  moft  weak  founds,  that  are  at  other 
times  unheeded.  So  when  we  attend  to  the  irri- 
tative ideas  of  found  in  our  ears,  which  are  gene- 
rally not  attended  to,  we  can  hear  them ; and 
can  fee  the  fpe6tra  of  objedts,  which  remain  in 
the  eye,  whenever  we  pleafe  to  exert  our  volun- 
tary 
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tary  power  in  aid  of  thofe  weak  actions  of  the  re- 
tina, or  of  the  auditory  nerve. 

7.  The  temporary  catenations  of  ideas,  which 
are  caufed  by  the  fenfations  of  pleafure  or  pain, 
are  ealily  diffevered  either  by  irritations,  as  when 
a hidden  noife  dillurbs  a day-dream  ; or  by  the 
power  of  volition,  as  when  we  awake  from  fleep. 
Hence  in  our  waking  hours,  whenever  an  idea  oc- 
curs, which  is  incongruous  to  our  former  expe- 
rience, we  inftantly  diffever  the  train  of  imagina- 
tion by  the  power  of  volition,  and  compare  the 
incongruous  idea  with  our  previous  knowledge  of 
nature,  and  rejedt  it.  This  operation  of  the  mind 
has  not  yet  acquired  a fpecitic  name,  though  it 
is  exerted  every  minute  of  our  waking  hours  ; un- 
lefs  it  may  be  termed  intuitive  analogy.  It 
is  an  adt  of  reafoning  of  which  we  are  uncon- 
feious  except  from  its  eftedts  in  preferving  the 
congruity  of  our  ideas,  and  bears  the  fame  rela- 
tion to  the  fenforial  power  of  volition,  that  irrita- 
tive ideas,  of  which  we  are  inconfcious  except  by 
their  effedts,  do  to  the  fenforial  power  of  irrita- 
tion ; as  the  former  is  produced  by  volition  with- 
out our  attention  to  it,  and  the  latter  by  irritation 

without  our  attention  to  them. 

If  on  the  other  hand  a train  of  imagination  or 
of  voluntary  ideas  arc  excited  with  great  energy, 
and  palling  on  with  great  vivacity,  and  become 
diffevered  by  fomc  violent  ftimulus,  as  the  dit- 

charge  of  a piftol  near  one’s  ear,  another  circum- 

ftance 
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llance  takes  place,  which  is  termed  surprise  ; 
which  by  exciting  violent  irritation,  and  violent 
fenfation,  employs  for  a time  the  whole  fenforial 
energy,  and  thus  diffevers  the  palling  trains  of 
ideas,  before  the  power  of  volition  has  time  to 
compare  them  with  the  ufual  phenomena  of  na- 
ture. In  this  cafe  fear  is  generally  the  compa- 
nion of  furprife,  and  adds  to  our  embarraffment, 
as  every  one  experiences  in  l'ome  degree  when  he 
hears  a noife  in  the  dark,  which  he  cannot  in- 
llantly  account  for.  This  catenation  of  fear  with 
furprife  is  owing  to  our  perpetual  experience  of 
injuries  from  external  bodies  in  motion,  unlefs 
we  are  upon  our  guard  againli  them.  See  Se6t. 
XVIII.  17.  XIX.  2. 

Many  other  examples  of  the  catenations  of  ani- 
mal motions  are  explained  in  Se6t.  XXXVI.  on 
the  Periods  of  Dileafes. 
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SECT.  XVIII. 

OP  SLEEP. 

I m . 

I.  Volition  is  fufpendcd  in  Jleep.  2.  Senfallon  continues. 
Dreams  prevent  delirium  and  inflammation.  3.  Night- 
mare. 4.  Ceafelcfs  flow  of  ideas  in  dreams.  5.  I'Ve  J'eem 
to  receive  them  by  the  Jenfes.  Optic  nerve  perfctlly  fcnfiblc 
in  Jleep.  Eyes  lefs  dazzled  after  dreaming  of  vifible  ob- 
jects. 6.  Reverie , belief.  7.  How  we  difinguifh  ideas 
from  perceptions.  8.  Variety  of  feenery  in  dreams , excel- 
lence of  the  fsnfe  of  vifion.  9.  Novelty  of  combination  in 
dreams.  IO.  DifinUnefs  of  imagery  in  dreams.  11.  Ra- 

pidity of  transition  in  dreams.  12.  Of  me  a furing  time. 
Of  dramatic  time  and  place.  Why  a dull  play  induces  feep, 
and  an  inter efing  one  reverie.  13.  Confcioufnefs  of  our 
exifence  and  identity  in  dreams.  14.  How  we  awake 
fometimes  fuddenly , fometimes  frequently.  i£.  Irritative 
motions  continue  in  Jleep,  internal  irritations  are  fuccceded  by 
fenfation.  Senfbi/ity  increafes  during  Jleep , and  irritability. 
Morning  dreams.  Why  epilepfes  occur  in  Jleep.  Ecfajy 
of  children.  Cafe  of  convulfons  in  feep.  Cramp,  why 
painful.  Jfhmc.  Morning  fwcats.  Incrcafc  of  heat. 
Increafe  of  urine  in  feep.  Why  more  liable  to  take  cold  in 
fleep.  Catarrh  from  thin  night -caps.  Why  we  feel  chilly 

at  the  approach  of  feep,  and  at  waking  in  the  open  air. 
16.  Why  the  gout  commences  in  feep.  Secretions  are  more 
copious  in  feep,  young  animals  and  plants  grow  more  in 
feep.  17.  Inconffency  of  dreams.  Abfence  of  furprife  in 
dreams.  18.  Why  we  forget  fome  dreams  and  not  others. 

19.  Sleep- 
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19.  Sleep  talkers  awake  with  furprife.  20.  Remote  caufes 
of  Jleep.  Atmofphere  with  lefs  oxygens.  Compreffion  of  the 
brain  in  the  fpina  bifida.  By  whirling  on  a horizontal 
wheel.  By  cold.  Hi.  Definition  of  fie ep. 

1.  There  are  four  fituations  of  our  fyftem, 
which  in  their  moderate  degrees  are  not  ufually 
termed  difeafes,  and  yet  abound  with  many  very 
curious  and  inftrudtive  phenomena ; thefearefleep, 
reverie,  vertigo,  drunkennefs.  Thefe  we  fhall  pre- 
vioufly  confider,  before  we  dep  forwards  to  de- 
velop the  caufes  and  cures  of  difeafes  with  the 
modes  of  the  operation  of  medicines. 

As  all  thofe  trains  and  tribes  of  animal  motion, 

1 

which  are  fubjedted  to  volition,  were  the  lad  that 
were  caufed,  their  connexion  is  weaker  than  that 
of  the  other  clafles  ; and  there  is  a peculiar  cir- 
cumftance  attending  this  caufation,  which  is,  that 
it  is  entirely  fufpended  during  fleep ; whiltl  the 
other  claffes  of  motion,  which  are  more  imme- 
diately neceflary  to  life,  as  thofe  caufed  by  inter- 
nal ftimuli,  for  inftance  the  pulfations  of  the 
heart  and  arteries,  or  thofe  catenated  with  plea- 
lurable  fenfation,  as  the  powers  of  digedion, 
continue  to  drengthen  their  habits  without  in- 
terruption. Thus  though  man  in  his  fleeping 
date  is  a much  lefs  pcrfedt  animal,  than  in  his 
waking  hours;  and  though  he  confumes  more 
than  one  third  of  his  life  in  this  his  irrational  II- 
tuation  ; yet  is  the  wifdom  of  the  Author  of  na- 
ture 
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Lire  manifeft  even  in  this  feeming  imperfection 
of  his  work. 

The  truth  of  this  aflertion  with  refpeCl  to  the 
large  mufcles  of  the  body,  which  are  concerned 
in  locomotion,  is  evident ; as  no  one  in  perfcCt 
fanity  walks  about  in  his  tlcep,  or  performs  any 
domettic  offices:  and  in  refpeCt  to  the  mind,  we 
never  exercife  our  reafon  or  recollection  in 
dreams ; we  may  fometimes  feem  diitraCted  be- 
tween contending  paffions,  but  we  never  com- 
pare their  objects,  or  deliberate  about  the  acqui- 
fition  of  thole  objeCts,  if  our  deep  is  perfect. 
And  though  many  fynchronous  tribes  or  fucceffive 
trains  of  ideas  may  reprefent  the  houfes  or  walks, 
which  have  real  exiftence,  yet  are  they  here  in- 
troduced by  their  connexion  with  our  fenfations, 
and  are  in  truth  ideas  of  imagination,  not  of  re- 
collection. 

2.  For  our  fenfations  of  pleafure  and  pain  are 
experienced  with  great  vivacity  in  our  dreams; 
and  hence  all  that  motley  group  of  ideas,  which 
are  caufed  by  them,  called  the  ideas  of  imagina- 
tion, with  their  various  affociated  trains,  are  in 
a very  vivid  manner  aCted  over  in  the  fenforium; 
and  thefe  fometimes  call  into  aCtion  the  larger 
mufeles,  which  have  been  much  alfociated  with 
them  ; as  appears  from  the  muttering  fcntences, 
which  fome  people  utter  in  their  dreams,  and 
from  the  obfeure  barking  of  deeping  dogs,  and 
the  motions  of  their  feet  and  noftrils. 

- This 


OF  SLEEP. 


Sect.  XVIII.  2. 


287 


This  perpetual  flow  of  the  trains  of  ideas, 
which  conftitute  our  dreams,  and  which  are 
eaufed  by  painful  or  pleafurable  fenfation,  might 
at  fir  ft  view  be  conceived  to  be  an  ufelefs  expen- 
diture of  fenforial -power.  But  it  has  been  fhewn, 
that  thofe  motions,  which  are  perpetually  excited, 
as  thofe  of  the  arterial  fyftem  by  the  ftimulus  of 
the  blood,  are  attended  by  a great  accumulation 
of  fenforial  power,  after  they  have  been  for  a 
time  fufpended;  as  the  hot-fit  of  fever  is  the 
conlequence  of  the  cold  one.  Now  as  thefe 
trains  of  ideas  eaufed  by  fenfation  are  perpetually 
excited  during  our  waking  hours,  if  they  were  to 
be  fufpended  in  fleep  like  the  voluntary  motions, 
(which  are  exerted  only  by  intervals  during  our 
waking  hours,)  an  accumulation  of  fenforial 
power  would  follow ; and  on  our  awaking  a 
delirium  would  fupervene,  fince  thefe  ideas 
eaufed  by  fenfation  would  be  produced  with  fuch 
energy,  that  we  fhould  miftake  the  trains  of 
imagination  for  ideas  excited  by  irritation ; as 
perpetually  happens,  to  people  debilitated  by 
fevers  on  their  fir  ft  awaking : for  in  thefe  fevers 
with  debility  the  general  quantity  of  irritation 
being  diminifhed,  that  of  fenfation  is  increafed. 
In  like  manner  if  the  actions  of  the  ftomach, 
inteftines,  and  various  glands,  which  are  perhaps 
in  part  at  leaft  eaufed  by  or  catenated  with  agree- 
able fenfation,  and  which  perpetually  exift  dur- 
ing our  waking  hours,  were  like  the  voluntary 
9 . motions 
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motions  fufpended  in  our  deep  ; the  great  accu- 
mulation of  lenforial  power,  which  would  necef- 
farily  follow,  would  be  liable  to  excite  inflamma- 
tion in  them. 

3.  When  by  our  continued  poilure  in  fleep, 
fome  uneafy  fenfations  are  produced,  we  either 
gradually  awake  by  the  exertion  of  volition,  or 
the  mufcles  connected  by  habit  with  fuch  fenfa- 
tions alter  the  pofition  of  the  body ; but  where 
the  fleep  is  uncotnmonly  profound,  and  thofe 
uneafy  fenfations  great,  the  difeafe  called  the 
incubus,  or  nightmare,  is  produced.  Here  the 
delire  of  moving  the  body  is  painfully  exerted,  but 
the  power  of  moving  it3  or  volition,  is  incapable 
of  adtion,  till  we  awake.  Many  lefs  difagreeable 
druggies  in  our  dreams,  as  when  we  wifh  in  vain 
to  fly  from  terrifying  objedts,  conftitute  a flighter 
degree  of  this  difeafe.  In  awaking  from  the 
nightmare  I have  more  than  once  obferved,  that 
there  was  no  diforder  in  my  pulfe;  nor  do  I be- 
lieve the  refpiration  is  laborious,  as  fome  have 
affirmed.  It  occurs  to  people  whofe  fleep  is  too 
profound,  and  fome  difagreeable  fenfation  exifls, 
which  at  other  times  would  have  awakened  them,, 
and  have  thence  prevented  the  difeafe  of  night- 
mare; as  after  great  fatigue  or  hunger  with  too 
large  a fupper  and  wine,  which  occafion  our  fleep 
to  be  uncommonly  profound.  See  No.  14,  of  this 
Sedtion. 

4.  As  the  larger  mufcles  of  the  body  are  much 

more 
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rnore  frequently  excited  by  volition  than  by  fen- 
iation,  they  are  but  feldora  brought  into  action 
in  our  lleep  : but  the  ideas  of'  the  mind  are  by 
habit  much  more  frequently  connected  with  fen- 

fation  than  with  volition  ; and  hence  the  ceafelefs 
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flow  of  our  ideas  in  dreams.  Every  one’s  experi- 
ence will  teach  him  this  truth,  for  we  all  daily 
exert  much  voluntary  mufcular  motion  : but  few 
of  mankind  can  bear  the  fatigue  of  much  volun- 
tary thinking. 

5.  A very  curious  circumftance  attending  thefe 
bur  fleeping  imaginations  is,  that  we  feem  to  re- 
ceive them  by  the  fenles.  The  'mufcles,  which 
are  fubfervient  to  the  external  Organs  of  fenfe, 
are  connected  with  volition,  and  ceafe  to  act  in 
lleep;  hence  the  eyelids  are  clofed,  and  the  tym- 
panum of  the  ear  relaxed  l,  and  it  is  probable  a 
iimilarity  of  voluntary  exertion  may  be  neceffary 
for  the  perceptions  of  the  other  nerves  of  fenfe ; 
for  it  is  obferved  that  the  papillae  of  the  tongue 
ban  be  feen  to  become  eredfed,  when  we  attempt 
to  tafte  any  thing  extremely  grateful.  Hewfon 
Expen  Enquih  V.  ii.  180.  Albini  Annot.  Acad. 
L.  i.  c.  15.  Add  to  this,  that  the  immediate 
organs  of  fenfe  have  no  objedts  to  excite  them  in 
the  darknefs  and  filenee  of  the  night ; but  their 
nerves  of  fenfe  ncverthelefs  continue  to  podefs 
their  perfedl  adlivity  fubfervient  to  all  their  nu- 
merous fenfitive  connexions.  This  vivacity  of 
our  nerves  of  fenfe  during  the  time  of  deep  is 
Voi.,  u U evinced 
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evinced  by  a circum (lance,  which  ahnoft  every 
one  mud  at  fome  time  or  other  have  experienced  ; 
that  is,  it  we  deep  in  the  daylight,  and  endeavour 
to  tee  tome  object  in 'our  dream,  the  tight  is  ex- 
ceedingly painful  to  our  eyes  ; and  after  repeated 
druggies  we  lament  in  our  fleep,  that  we  cannot 
fee  it.  In  this  cafe  I apprehend  the  eyelid  is  in 
fome  degree  Opened  by  the  vehemence  of  our 
fenfations;  and,  the  iris  being  dilated,  the  optic 
nerve  thews  as  great  or  greater  fenfibility  than  in 
our  waking  hours.  See  No.  15.  of  this  Section. 

When  we  are  forcibly  waked  at  midnight  from 
profound  deep,  our  eyes  are  much  dazzled  with 
the  light  of  the  candle  for  a minute  or  two,  after 
there  has  been  fufheient  time  allowed  for  the 
contraction  of  the  iris  ; which  is  owing  to  the  ac- 
cumulation of  tentorial  power  in  the  organ  of 
vifion  during  its  ftate  of  lets  activity.  But  when  > 
we  have  dreamt  much  of  vifible  objects,  this  ac- 
cumulation of  fenforial  power  in  the  organ  of 
' vifion  is  ledened  or  prevented,  and  we  awake  in 
the  morning  without  being  dazzled  with  the 
light,  after  the  iris  has  had  time  to  contradt  itfelh 
This  is  a matter  of  great  curiofity,  afid  may  be 
thus  tried  by  any  one  in  the  day-light.  Clole 
your  eyes,  and  cover  them  with  your  hat ; think 
for  a minute  on  a tune,  which  you  are  accuftom- 
ed  to,  and  endeavour  to  dug  it  with  aS  little  ac- 
tivity of  mind  as  podible.  Suddenly  uncover  . 
and  open  your  eyes,  and  in  one  fecond  of  time 

• - tiro 


Sect.  XVIII.  6. 


OF  SLEEP. 


291 

the  iris  will  contract  itielf,  but  you  will  perceive 
the  day  more  luminous  for  leveral  feconds,  owing 
to  the  accumulation  of  fenlorial  power  in  the 
optic  nerve. 

Then  again  clofe  and  cover  your  eyes,  and 
think  intenlely  on  a cube  of  ivory  two  inches 
diameter,  attending  firft  to  the  north  and  fouth 
fides  of  it,  and  then  to  the  other  four  tides  of  it  ; 
then  get  a clear  image  in  your  mind’s  eye  of  all 
the  fides  of  the  fame  cube  coloured  red;  and  then 
of  it  coloured  green;  and  then  of  it  coloured 
blue;  lafily,  open  your  eyes  as  in  the  former  ex- 
periment, and  after  the  firft  fecond  of  time  al- 
lowed for  the  contraction  of  the  iris,  you  will  not 
perceive  any  increafe  of  the  light  of  the  day,  or 
dazzling;  becaufe  now  there  is  no  accumulation 

1 

of  fenforial  power  in  the  optic  nerve ; that  having 
been  expended  by  its  adtion  in  thinking  over  vi- 
fible  objects. 

This  experiment  is  not  eafy  to  be  made  at  firfi, 
but  by  a few  patient  trials  the  fafit  appears  very 
certain ; and  thews  clearly,  that  our  ideas  of 
imagination  are  repetitions  of  the  motions  of  the 
nerve,  which  were  originally  occafioned  by  the 
ftimnlus  of  external  bodies  ; becaufe  they  equally 
expend  the  fenforial  power  in  the  organ  of  fenfe. 
See  SecSt.  III.  4.  which  is  analogous  to  our  being 
as  much  fatigued  by  thinking  as  by  labour. 

6.  Nor  is  it  in  our  dreams  - alone,  but  even  in 
our  waking  reveries,  and  in  great  efforts  of  in- 

U 2 vention. 
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vention,  fo  great  is  the  vivacity  of  our  ideas,  that 
we  do  not  for  a time  diftinguifh  them  from  the 
real  prefence  of  fubflantial  objects:  though  the 
external  organs  of  fenfe  are  open,  and  Surrounded 
with  their  ufdal  ftimuli.  Thus  whilft  I am 
thinking  over  the  beautiful  valley,  through 
which  I yeflerday  travelled,  I do  not  perceive  the 
furniture  of  my  room  : and  there  are  fome,  whofe 
waking  imaginations  are  fo  apt  to  run  into  per- 
fect reverie,  that  in  their  common  attention  to  a 
favourite  idea  they  do  not  hear  the  voice  of  the 
companion,  who  accotts  them,  unlefs  if  is  repeat- 
ed with  unufual  energy. 

This  perpetual  miflake  in  dreams  and  reveries, 
where  our  ideas  of  imagination  are  attended  with 
a belief  of  the  prefence  of  external  objects,  evinces 
beyond  a doubt,  that  all  our  ideas  are  repetitions 
of  the  motions  of  the  nerves  of  fenfe,  by  which 
they  were  acquired  ; and  that  this  belief  is  not, 
as  lome  late,  philofophers  contend,  an  inflinct  ne- 
ceffarily  connected  only  with  our  perceptions. 

7.  A curious  queftion  demands  our  attention 
in  this  place';  as  we  do  not  diffinguifh  in  our 
dreams  and  reveries  between  our  perceptions  of 
external  objects,  and  our  ideas  of  them  in  their 
abfence,  how  do  we  diftinguifh  them  at  any 
time  ? In  a dream,  if  the  fwcetnefs  of  fugar 
occurs  to  my  imagination,  the  whitenefs  and 
hardnefs  of  it,  which  were  ideas  ufually  connected 
with  the  fweetnefs,  immediately  follow  in  the 
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train;  and  I believe  a material'  lamp  of  fugar 
prefent  before  my  fenfes : but  in  my  waking 
hours,  if  the  fweetnefs  occurs  to  my  imagination, 
the  tlimulus  of  the  table  to  my  hand,  or  of  the 
window  to  my  eye,  prevents  the  other  ideas  of 
the  hardnefs  and  whitenefs  of  the  fugar  from  fuc- 
ceeding;  and  hence  I perceive  the  fallacy,  and 
difbelieve  the  exigence  of  objedts  correspondent 
to  thofe  ideas,  whofe  tribes  or  trains  are  broken 
by  the  dimulus  of  other  objedts.  And  further  in 
our  waking  hours,  we  frequently  exert  our  voli- 
tion in  comparing  prefent  appearances  with  iuch, 
as  we  have  ufually  obferved ; and  thus  correct 
the  errors  of  one  fenfe  by  our  general  knowledge 
of  nature  by  intuitive  analogy.  See  Sedt.  XVII. 
3 .7*  Whereas  in  dreams  the  power  of  volition 
is  fufpended,  we  can  recoiled!  and  compare  our 
prefent  ideas  with  none  of  our  acquired  know- 
ledge, and  are  hence  incapable  of  obfefving  any 
abfurdities  in  them. 

By  this  criterion  we  diftinguifh  our  waking 
from  our  deeping  hours,  we  can  voluntarily  re- 
coiled! our  lleeping  ideas,  when  we  are  awake, 
and  compare  them  with  our  waking  ones;  but 
we  cannot  in  our  deep  voluntarily  recoiled!  our 
waking  ideas  at  all. 

8.  The  vad  variety  of  Scenery,  novelty  of  com- 
bination, and  diftindtnefs  of  imagery,  are  other 
curious  circumdances  of  our  deeping  imaginations. 
The  variety  of  Scenery  Seems  to  arife  from  the  fupe- 
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rior  activity  and  excellence  of  oiir  fenfe  of  vifion ; 
which  in  an  inftant  unfolds  to  the  mind  extenfive 
holds  of  pleafurable  ideas;  while  the  other  fenfes 
Col  left  their  objeCts  flbwly,  and  with  little  com- 
bination ; add  to  this,  that  the  ideas,  which  this 
organ  prefents  us  with,  are  more  frequently  con- 
nected with  our  fenfation  than  thofe  of  any  other. 

Q.  The  great  novelty  of  combination  is  owing 
to  another  circumftance;  the  trains  of  ideas, 
which  are  carried  on  in  our  waking  thoughts,  are 
in  our  dreams  diffevered  in  a thouland  places  by 
the  fu'fpenfion  of  volition,  and  the  abfcnce  of 
irritative  ideas,  and  are  hence  perpetually  falling 
into  new  catenations.  As  explained  in  SeCt. 
XVI.  1.  Q.  For  the  power  of  volition  is  perpe- 
tually exerted  during  our  waking  hours  in  com- 
paring our  palling  trains  of  ideas  with  our  ac- 
quired knowledge  of  nature,  and  thus  forms 
many  intermediate  links  in  their  catenation. 
And  the  irritative  ideas  excited  by  the  ftimulus 
of  the  objeCts,  with  which  we  are  furronnded, 
are  every  moment  intruded  upon  us,  and  form 
other  links  of  our  unceafmg  catenations  of  ideas. 

10.  The  a b fence  of  the  ftimuli  of  external  bo-- 
dies,  and  of  volition,  in  our  dreams  renders  the 
organs  of  fenfe  liable  to  be  more  jflrongly  affeCted 
by  the  powers  of  fenfation,  and  of  • afTociafion. 
For  our  dclircs  or  averfions,  or  the  obtrutions  of 
furrounding  bodies,  d if  Fever  the  fenlitive  and 
affociate  tribes  of  ideas  in  our  waking  hours  by 
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introducing  tliofe  of  irritation  and  volition  amongtl 
them.  Hence  proceeds  the  Superior  cliitindtnefs 
of  pleafurable  or  painful  imagery  in  our  Sleep; 
for  we  recal  the  figure  and  the  features  of  a long 
loft  friend,  whom  we  loved,  in  our  dreams  with 
much  more  accuracy  and  vivacity  than  in  out 
waking  thoughts.  This  circumstance  contributes 
to  prove,  that  our  ideas  of  imagination  are  reite- 
rations of  tliofe  motions  of  our  organs  of  fenfe, 
which  were  excited  by  external  objedts;  becaufe 
while  we  are  expofcd  to  the  Stimuli  of  prefent 
objedts,  our  ideas  of  abfent  objcdts  cannot  be  fo 
difiindtly  formed. 

1 ] . The  rapidity  of  the  fucceffion  of  tranf- 
adtions  in  our  dreams  is  almotl  inconceivable; 
infomuch  that,  when  we  are  accidentally  awaken- 
ed by  the  jarring  of  a door,  which  is  opened  into 
our  bedchamber,  we  Sometimes  dream  a whole 
hiflory  of  thieves  or  Ere  in  the  very  infant  of 
awaking. 

During  the  fufpenlion  of  volition  we  cannot 
compare  our  other  ideas  with  tliofe  of  the  parts 
of  time  in  which  theyexift;  that  is,  we  cannot 
compare  the  imaginary  Scene,  which  is  before  us, 
with  tliofe  changes  of  it,  which  precede  or-follow 
it:  becaufe  this  act  of  comparing  requires  recol- 
ledtion  or  voluntary  exertion.  Whereas  in  our 
waking  hours,  we  are  perpetually  making  this 
comparison,  and  by  that  means  our  waking  ideas 
are  kept  confiltent  with  each  other  by  intuitive 
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analogy  ; but  this  companion  retards  the  fuccef- 
iion  of  them,  by  occafidning  their  repetition. 
Add  to  this,  that  the  tranfadtions  of  our  dreams 
confift  chiefly  of  vilible  ideas,  and  that  a whole 
hiftory  of  thieves  and  fire  may  be  beheld  in  an 
inftant  of  time  like  the  figures  in  a picture. 

12.  From  this  incapacity  of  attending  to  the 
parts  of  time  in  ©ur  dreams,  arifes  our  ignorance 
of  the  length  of  the  night ; yvhich,  but  from  our 
conltant  experience  to  the  contrary,  we  fhould 
conclude  was  but  a few  minutes,  when  our  ficep 
is  perfect.  The  fame  happens  in  our  reveries  j 
thus  when  we  are  poffefled  with  vehement  joy, 
grief,  or  anger,  time  appears  fhort,  for  we  exert 
no  volition  to  compare'  the  prefent  feenery  with 
the  pail  or  future;  but  when  we  are  compelled 
to  perform  thofe  exercifcs  of  mind  or  body,  which 
are  unmixed  with  pafiion,  as  in  travelling  over  a 
dreary  country,  time  appears  long;  for  our  de- 
tire to  finifh  our  journey  occafions  us  more  fre- 
quently to  compare  our  prefent  fituation  with  the 
parts  of  time  or  place,  which  are  before  and  be- 
hind us. 

So  when  we  arc  enveloped  in  deep  contem- 
plation of  any  kind,  or  jn  reverie,  as  in  reading 
a very  interefting  play  or  romance,  we  meafure 
time  very  inaccurately;  and  hence,  if  a play 
greatly  affedts  our  pafiions,  the  abfurdities  o'f 
palling  over  many  days  or  years,  and  of  perpe- 
tual changes  of  place,  are  not  perceived  by  the 
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Audience ; as  is  experienced  by  every  one,  who 
reads  or  fees  fome  plays  of  the  immortal  Shak- 
Ipeare ; but  it  is  ne.ceflary  for  inferior  authors  to 

obferve  thofe  rules  of  the  mQotvov  and  7rps%ov  incul- 
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cated  by  Ariftotle,  becaufe  their  works  do  not 
intereft  the  padions  diffidently  to  produce  com- 
plete reverie. 

Thofe  works,  however,  whether  a romance  or 
a fermon,  which  do  not  intereft  us  fo  much  as  to 
induce  reverie,  may  neverthelefs  incline  us  to 
fleep.  For  thofe  pleafurable  ideas,  which  arc 
prefented  to  us,  and  are  too  gentle  to  excite 
laughter,  (which  is  attended  with  interrupted 
voluntary  exertions,  as  explained  Sed.  XXXIV. 
1.  4.)  and  which  are  not  accompanied  with  any 
other  emotion,  which  ufually  excites  fome  volun- 
tary exertion,  as  anger,  or  fear,  are  liable  to 
produce  deep;  which  conftfts  in  a fufpenfton  of 
all  voluntary  power.  But  if  the  ideas  thus  pre- 
fented to  us,  intereft  our  attention,  and  are  ac- 
companied with  fo  much  pleafurable  or  painful 
fenfation  as  to  excite  our  voluntary  exertion  at 
the  fame  time,  reverie  is  the  confequence.  Hence 
an  interefting  play  produces  reverie,  a tedious 
one  produces  deep : in  the  latter  we  become  ex- 
haufted  by  attention,  and  are  not  excited  to  any 
voluntary  exertion,  and  therefore  deep?  in  the 
former  we  are  excited  by  fome  emotion,  which 
prevents  by  its  pain  the  fufpenfton  of  volition, 

and 
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and  in  as  much  as  it  intcrcfts  us,  induces  reverie, 
as  explained  in  the  next  Sedlion. 

But  when  our  Beep  is  imperfect,  as  when  we 
have  determined  to  rife  in  half  an  hour,  time  ap- 
pears longer  to  us  than  in  moft  other  filiations. 
Here  our  folicitude  not  to  overftcep  the  deter- 
mined time  induces  us  in  this  imperfect  fleep  to 
compare  the  quick  changes  of  imagined  feenery 
with  the  parts  of  time  or  place,  they  would  have 
taken  up,  had  they  real  exiftence;  and  that  more 
frequently  than  in  our  waking  hours ; and  hence 
the  time  appears  longer  to  us : and  I make  no 
doubt,  but  the  permitted  time  appears  long  to  a 
man  going  to  the  gallows,  as  the  fear  of  its  quick 
lapfe  will  make  him  think  frequently  about  it. 

13.  As  we  gain  our  knowledge  of  time  by 
comparing  the  prefent  feenery  with  tire  paft  and 
future,  and  of  place  by  comparing  the  filiations 
of  objects  with  each  other;  fo  we  gain  our  idea 
of  confcioufnefs  by  comparing  ourfelves  with  the 
feenery  around  us  ; and  of  identity  by  comparing 
our  prefent  confcioufnefs  with  our  paft  confciouf- 
nefs : as  we  never  think  of  time  or  place,  but 
when  we  make  the  companions  above  mentioned, 
fo  wc  never  think  of  confcioufnefs,  but  when  we 
compare  our  own  exiftence  with  that  of  other  ob- 
jects ; nor  of  identity,  but  when  we  compare  our 
prefent  and  our  paft  confcioufnefs.  Hence  the 
confcioufnefs  of  our  own  exiftence,  and  of  our 
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identity,  is  owing  to  a voluntary  exertion  of  our 
minds : and  on  that  account  in  our  complete 
dreams  we  neither  meafure  time,  are  furprifed  at 
the  fudden  changes  of  place,  nor  attend  to  our 
own  exiltence,  or  identity;  becaufe  our  power  of 
volition  is  fufpended.  But  all  thcle  circumdances 
are  more  or  lefs  obfervable  in  our  incomplete 
ones ; for  then  we  attend  a little  to  the  lapfe  of 
time,  and  the  changes  of  place,  and  to  our  own 
exiltence  ; and  even' to  our  identity  of  perfon ; for 
a lady  feldom  dreams,  that  fhe  is  a foldier;  nor 
a man,  that  he  is  brought  to  bed. 

14.  As  long  as  our  fenlations  only  excite  their 
fenfual  motions,  or  ideas,  our  deep  continues 
found;  but  as  foon  as  they  excite  dedres  or  aver- 
iions,  our  deep  becomes  im perfect;  and  when 
that  dedre  or  averdon  is  fo  drong,  as  to  produce 
voluntary  motions,  we  begin  to  awake;  the  lar- 
ger mufeles  of  the  body  are  brought  into  adtion 
to  remove  that  irritation  or  fenfation,  which  a 
continued  podure  has  caufed;  we  ftretch  our 
limbs,  and  yawn,  and  our  deep  is  thus  broken 
by  the  accumulation  of  voluntary  power. 

Sometimes  it  happens,  that  the  add  of  wakino- 
is  fuddenly  produced,  and  this  foon  after  the 
commencement  of  deep;  which  is  occadoned  by 
lome  fenfation  fo  difagreeable,  as  inllantaneoudy 
to  excite  the  power  of  volition;  and  a temporary 
addon  of  all  the  voluntary  motions  fuddenly  fuc~ 
ceeds,  and  we  dart  awake.  This  is  fometimes 
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accompanied  with  loud  noife  in  the  cars,  and 
with  fome  degree  of  fear;  and  when  it  is  in  great 
exccfs,  fo  as  to  produce  continued  convulfive 
motions  of  thofe  muffles,  which  are  generally 
iubfervient  to  volition,  it  becomes  epilepfy:  the 
fits  of  which  in  fome  patients  generally  commence 
during  deep.  This  differs  from  the  night-mare 
'deferibed  in  No.  3.  of  this  Section,  becaufe  in 
that  the  difagreeable  fenfation  is  not  fo  great  as 
to  excite  the  power  of  volition  into  action;  for  as 
foon  as  that  happens,  the  difeafe  ceafes. 

Another  circumftance,  which  fometimes  awakes 
people  foon  after  the  commencement  of  their 
tlecp,  is  where  the  voluntary  power  is  already  fo 
great  in  quantity  as  almoft  to  prevent  them  from 
falling  afleep,  and  then  a little  accumulation  of 
it  foon  again  awakens  them;  this  happens  in 
cafes  of  infanity,  or  where  the  mind  has  been 
lately  much  agitated  by  fear  or  anger.  There  is 
another  cicumftance  in  which  deep  is  llkcwlfe  of 
ihort  duration,  which  arifes  from  great  debility, 
as  after  great  over-fatigue,  and  in  fome  fevers, 
where  the  drength  of  the  patient  is  greatly,  dimi- 
lufhed : as  in  thefe  cafes  the  pulfe  intermits  or 
flutters,  and  the  refpiration  is  previoydy  affected, 
it  feems  to  originate  from  the  want  of  lome  vo- 
luntary efforts  to  facilitate  refpiration,  as  when 
we  are  awake,  and  is  further  treated  of  in  Vol. 
JI.  Clafs  I.  2.  1.  2.  on  the  Difeafes  of  the  Volun- 
tary Power.  Art.  Somnus  interruptus. 
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15.  We  come  now  to  thofe  motions  which 
depend  on  irritation.  The  motions  of  the  arte* 
rial  and  glandular  fyflcms  continue  in  our  deep, 
proceeding  flower  indeed*  but  ftronger  and  more 
uniformly,  than  in  our  waking  hours,  when  they 
are  incommoded  by  external  ftimuli,  or  by  the 
movements  of  volition  ; the  motions  of  the  mul- 
cles  l'ubfervient  to  refpiration  continue  to  be  Si- 
mulated into  action,  and  the  other  internal  fenfes 
of  hunger,  third:,  and  luft,  are  not  only  occalh 
onally  excited  in  our  deep,  but  their  irritative  mo- 
tions are  fucceeded  by  their  ufual  fenfations,  and 
make  a part  of  the  farrago  of  our  dreams.  Tliefc 
fenfations  of  the  want  of  air,  of  hunger,  thirft, 
and  luft,  in  our  dreams,  contribute  to  prove, 
that  the  nerves  of  the  external  fenfes  are  alfo 
alive  and  excitable  in  our  deep ; but  as  the  fti- 
muli  of  external  objects  are  either  excluded  from 
them  by  the  darknefs  and  dlence  of  the  night,  or 
their  accefs  to  them  is  prevented  by  the  fufpen- 
don  of  volition,  thefe  nerves  of  fenlc  fall  more 
readily  into  their  connexions  with  fenfation  and 
with  aflociation  ; becaufe  much  fenforial  power, 
which  during  the  day  was  expended  in  moving 
the  external  organs  of  fenfe  in  confequence  of  ir- 
ritation from  external  ftimuli,  or  in  confequence 
of  volition,  becomes  now  in  fome  degree  accu- 
mulated, and  renders  the  internal  or  immediate 
organs  of  fenfe  more  caftly  excitable  by  the  other 
fenforial  powers.  Thus  in  refpedt  to  the  eye,  the 
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irritation  from  external  ftimuli,  and  the  power 
of  volition  during  our  waking  hours,  elevate  the 
eye-lids,  adapt  the  aperture  of  the  iris  to  the 
quantity  of  light,  the  focus  of  the  cry  hall  in  e hu- 
mour, and  the  angle  of  the  optic  axifes  to  the 
diftance  of  the  objcCt,  all  which  perpetual  activi- 
ty during  the  day  expends  much  fcnlorial  power, 
which  is  faved  during  our  deep. 

Hence  it  appears,  that  not  only  thofe  parts  of 
the  fyltem,  which  are  always  excited  by  internal 
ftimuli,  as  the  ftomaGh,  inteftinal  canal,  bile- 
duCts,  and  the  various  glands,  but  the  organs  of 
fienfe  alfo  may  be  more  violently  excited  into 
aCtion  by  the  irritation  from  internal  ftimuli,  or 
by  fenfation,  during  our  deep  than  in  our  wak- 
ing hours;  becaufe  during  the  fufpenfion  of  vo- 
lition, there  is  a greater  quantity  of  the  fpirit  of 
animation  to  be  expended  by  the  other  fenforial 
powers.  On  this  account  our  irritability  to  in- 
ternal ftimuli,  and  our  fenfibility  to  pain  or  plea- 
fure,  is  not  only  greater  in  deep,  but  increafes  as1 
our  deep  is  prolonged.  Whence  digeftion  and 
fecretion  are  performed  better  in  deep,  than  in 
our  waking  hours,  and  our  dreams  ill  the  morn- 
ing have  greater  variety  and  vivacity,  as  our  len- 
iibility  increafes,  than  at  night  when  we  fird  lie 
down.  And  hence  epileptic  fits,  which  are 
always  occafioned  by  fome  difagrceable  fenfation, 
fo  frequently  attack  thole,  who  are  lubjeCt  to 

them,  in  their  deep;  becaufe  at  this  time  the 
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iyflem  is  more  excitable  by  painful  fenfation  in 
conlequence  of  internal  fliniuli ; and  the  power 
of  volition  is  then  fuddenly  exerted  to  relieve  this 
pain,  as  explained  Se£t.  XXXIV.  1,  4. 

There  is  a difeale,  which  frequently  affects 
children  in  the  cradle,  which  is  termed  ectlafy, 
and  feems  to  condft  in  certain  exertions  to  re- 
lieve painful  fenfation,  in  which  the  voluntary 
power  is  not  fo  far  excited  as  totally  to  awaken 
them,  and  yet  is  fufficient  to  remove  the  dilagree- 
able  fenfation,  which  excites  it ; in  this  cale 
changing  the  pofture  of  the  child  frequently  re- 
lieves it. 

I have  at  this  time  under  my  care  an  elegant 
young  man  about  twenty-two  years  of  age,  who 
feldom  fleeps  more  than  an  hour  without  expe-- 
riencing  a convullion  fit ; which  ceales  in  about 
half  a minute  without  any  fubfequent  ftupoiv 
Large  dofcs  of  opium  only  prevented  the  parox- 
yfms,  fo  long  as  they  prevented  him  from  deep- 
ing  by  the  intoxication,  which  they  induced.- 
Other  medicines  had  no  effeH  on  him.  He  was 
.gently  awakened  every  half  hour  for  one  night* 
but  without  good  cffedl,  as  he  foon  dept  again, 
and  the  fit  returned  at  about  the  fame  periods  of 
time,  for  the  accumulated  fenlorial  power,  which 
occafioned  the  mcrcafed  fenfibility  to  pain,  was 
not  thus  exhauftcd.  This  cafe  .evinces,  that  the 
fenfibility  of  the  fyflem  to  internal  excitation  in- 
creafes,  as  our  flcep  is  prolonged ; till  the  pain 

thus 
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thus  occafioned  prpduces  voluntary  exertion 
■Which,  when  it  is  in  its  ufual  degree,  only  awakens 
ns ; but  when  it  is  more  violent,  it  occafions  con- 
vulfions. 


The  cramp  in  the  calf  of  the  leg  is  another 
kind  of  convulfion,  which  generally  commences 
in  deep,  occaiioned  by  the  continual  increafe  of 
irritability  from  internal  ftimuli,  or  of  fenfibility, 
during  that  date  of  our  exiftence.  The  cramp  is 
a violent  exertion  to  relieve  pain,  generally  either 
of  the  fkin  from  cold,  or  of  the  bowels,  as  in  fome 
diarrhoeas,  or  from  the  mufcles  having  been  pre- 
vioufly  overfiretched,  as  in  walking  up  or  down 
fteep  hills.  But  in  thefe  eonvulfions  of  the  muf- 
cles j which  form  the  calf  of  the  leg,  the  con- 
traction is  fo  violent  as  to  accaiion  another  pain 
in  confequence  of  their  own  too  violent  contrac- 
tion, as  loon  as  the  original  pain,  which  caufed 
the  eolitra6tionj  is  removed.  And  hence  the 
cramp,  or  fpafm,  of  thefe  mufcles  is  continued 
without  intermillion  by  this  new  pain,  unlike  the 
alternate  eonvulfions  and  remiflions  in  epileptic 
fits.  The  realon,  that  the  contradtion  ot  thefe 
mufcles  of  the  calf  of  the  leg  is  more  violent  dur- 
ing their  convulfion  than  that  of  others,  depends 
bn  the  weaknefs  of  their  antagonifl  mufcles ; for 
after  thefe  have  been  contraiiled  in  their  ufual  ac- 
tion, as  at  every  flep  in  walking,  they  arc  again 
extended,  not,  as  moft  other  mufcles  are,  by  their 

antagonifls,  but  by  the  weight  of  the  whole  body 
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on  the  balls  of  the  toes ; and  that  weight  applied 
to  great  mechanical  advantage  on  the  heel,  that 
is,  on  the  other  end  of  the  bone  of  the  foot,  which 
thus  a6ts  as  a lever. 

Another  difeafe,  the  periods  of  which  general- 
ly commence  during  our  deep,  is  the  afthma. 
Whatever  may  be  the  remote  caufe  of  paroxyfms 
of  afthma,  the  immediate  caufe  of  the  convulfive 
refpiration,  whether  in  the  common  afthma,  or 
in  what  is  termed  the  convulfive  afthma,  which 
are  perhaps  only  different  degrees  of  the  fame 
difeafe,  muft  be  owing  to  violent  voluntary  ex- 
ertions to  relieve  pain,  as  in  other  convullions  ; 
and  the  increafe  of  irritability  to  internal  ftimull, 
or  of  fenfibility,  during  deep  muft  occadon  them 
to  commence  at  this  time. 

Debilitated  people,  who  have  been  unfortu- 
nately accuftomed  to  great  ingurgitation  of  fpi- 
rituous  potation,  frequently  part  with  a great 
quantity  of  water  during  the  night,  but  with  not 
more  than  ufual  in  the  day-time.  This  is  owing 
to  a beginning  torpor  of  the  abforbent  fyftem, 
and  precedes  anafarca,  which  commences  in  the 
day,  but  is  cured  in  the  night  by  the  increafe  of  the 
irritability  of  the  abforbent  fyftem  during  deep, 
which  thus  imbibes  from  the  cellular  membrane 


the  duids,  which  had  been  accumulated  there 
during  the  day;  though  it  is  poflibte  the  hori- 
zontal podtion  of  the  body  may  contribute  fome- 
thing  to  this  purpofe,  and  alfo  the  greater  in  i- 
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tability  of  fome  branches  of  the  abforbent  vefTels, 
which  open  their  mouths  in  the  cells  of  the  cel- 
lular membrane,  than  that  of  other  branches. 

As  foon  as  a perfon  begins  to  fleep,  the  irrita- 
bility and  fenfibility  of  the  fyftem  begin  to  in- 
crcafe,  owing  to  the  fufpenfion  of  volition  and  the 
exclulion  of  external  ftimuli.  Hence  the  actions 
of  the  vefTels  in  obedience  to  internal  ftimula- 
tion  become  ftronger  and  more  energetic,  though 
lefs  frequent  in  refpect  to  number.  And  as  many 
of  the  fecretions  are  increafed,  fo  the  heat  of  the 
fyftem  is  gradually  increafed,  and  the  extremi- 
ties of  feeble  people,  which  had  been  cold  during 
the  day,  become  warm.  Till  towards  morning 
many  people  become  fo  warm,  as  to  find  it  necef- 
fary  to  throw  off  fome  of  their  bed-clothes,  as 
foon  as  they  awake;  and  in  others  fweats  are  fo 
liable  to  occur  towards  morning  during  their 
fleep. 

Thus  thole,  who  are  not  accuftomed  to  fleep 
in  the  open  air,  are  very  liable  to  take  cold,  if 
they  happen  to  fall  afleep  on  a garden  bench,  or 
in  a carriage  with  the  window  open.  For  as  the 
fyflem  is  warmer  during  fleep,  as  above  explain- 
ed, if  a current  of  cold  air  affedts  any  part  of 
the  body,  a torpor  of  that  part  is  more  effedtually 
produced,  as  when  a cold  blaft  of  air  through  a 
key-hole  or  cafement  falls  upon  a perfon  in  a 
warm  room.  In  thole  cafes  the  affedted  part  pof- 

klTes  lefs  irritability  in  relpect  to  heat,  from  its 
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having  previoufly  been  expofed  to  a greater  fa- 
mulus of  heat,  as  in  the  warm  room,  or  during 
deep ; and  hence,  when  the  famulus  of  heat  is 
diminifhed,  a torpor  is  liable  to  enfue ; that  is, 
we  take  cold.  Hence  people  who  deep  in  the 
open  air,  generally  feel  chilly  both  at  the  ap- 
proach of  deep,  and  on  their  awaking  ; and 
hence  many  people  are  perpetually  fubje6t  to  ca- 
tarrhs if  they  deep  in  a lefs  warm  head-drefs,  than 
that  which  they  wear  in  the  day. 

16.  Not  only  the  fenforial  powers  of  irritation 
and  of  fenfation,  but  that  of  adociation  alfo  ap- 
pear to  a 61  with  greater  vigour  during  the  fufpen- 
don  of  volition  in  deep.  It  will  be  fhewn  in 
another  place,  that  the  gout  generally  drft  at- 
tacks the  liver,  and  that  afterwards  an  indamma- 
tion  of  the  ball  of  the  great  toe  commences  by 
adociation,  and  that  of  the  liver  ceafes.  Now  as 
this  change  or  metadads  of  the  abtivity  of  the 
fytiem  generally  commences  in  deep,  it  follows, 
that  thefe  adociations  of  motion  exift  with  great- 
er energy  at  that  time ; that  is,  that  the  fenfo- 
rial faculty  of  adociation,  like  thofe  of  irritation 
and  of  fenfation,  becomes  in  fome  meafure  accu-' 
mulatcd  during  the  fufpendon  of  volition. 

Other  ad’oeiate  tribes  and  trains  of  motions,  as 
well  as  the  irritative  and  fendtive  ones,  appear  to 
be  increafed  in  their  activity  during  the  fufpen- 
don of  volition  in  deep.  As  thofe  which  contri- 
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bute  to  circulate  the  blood,  and  to  perform  the 
various  fecretions ; as  well  as  the  affociate  tribes 
and  trains  of  ideas,  which  contribute  to  furnifh 
the  perpetual  ftreams  of  our  dreaming  imagina- 
tions. X 

In  fleep  the  fecretions  have  generally  been  fup- 
pofed  to  be  dimini fhed,  as  the  expe&orated  mu- 
cus in  coughs,  the  fluids  difeharged  in  diarrhoeas, 
and  in  falivation,  except  indeed  the  fccretion  of 
fweat,  which  is  often  vifibly  increafed.  This  er- 
ror feems  to  have  arifen  from  attention  to  the  ex- 
cretions rather  than  to  the  fecretions.  For  the 
fecretions,  except  that  of  fweat,  are  generally  re- 
ceived into  refervoirs,  as  the  urine  into  the  blad- 
der, and  the  mucus  of  the  inteftines  and  lungs 
into  their  refpedtive  cavities ; but  thefe  refervoirs 
do  not  exclude  thefe  fluids  immediately  by  their 
ftimulus,  but  require  at  the  fame  time  fome  vo- 
luntary efforts,  and  therefore  permit  them  to  re- 
main during  fleep.  And  as  they  thus  continue 
longer  in  thofe  receptacles  in  our  fleeping  hours,  a 
greater  part  is  abforbed  from  them,  and  the  remain- 
der becomes  thicker,  and  fometimes  in  lefs  quan- 
tity, though  at  the  time  it  was  fecreted  the  fluid 
was  in  greater  quantity  than  in  our  waking  hours. 
Thus  the  urine  is  higher  coloured  after  long  fleep  ; 
which  fhews,  that  a greater  quantity  has  been  fe- 
creted, and  that  more  of  the  aqueous  and  faline  part 
has  been  reabforbed,  and  the  earthy  part  left  in  the 
bladder ; hence  thick  urine  in  fevers  fhews  only 
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a o-reater  aCtion  of  the  veffels  which  fecrete  it  in 

CD 

the  kidneys,  and  of  thofe  which  abforb  it  from 
the  bladder. 

The  fame  happens  to  the  mucus  expectorated 
in  coughs,  which  is  thus  thickened  by  abforption 
of  its  aqueous  and  faline  parts ; and  the  fame  of 
the  feces  of  the  inteftincs.  From  hence  it  ap- 
pears, and  from  what  has  been  faid  in  No.  15  of 
this  Section  concerning  the  increafe  of  irritabili- 
ty and  of  fenlibility  during  fleep,  that  the  fecre- 
tions  are  in  general  rather  increafed  than  dimi- 
nifhed  during  thefe  hours  of  our  exigence ; and 
it  is  probable  that  nutrition  is  almoft  entirely  per- 
formed in  deep ; and  that  young  animals  grow 
more  at  this  time  than  in  their  waking  hours,  as 
young  plants  have  long  dnce  been  obferved  to 
grow  more  in  the  night,  which  is  their  time  of 
deep. 

17.  Two  other  remarkable  circumftances  of 
our  dreaming  ideas  are  their  inconddency,  and 
the  total  abfence  of  furprife.  Thus  we  feem  to 
be  prefent  at  more  extraordinary  metamor- 
phofes  of  animals  or  trees,  than  are  to  be  met 
with  in  the  fables  of  antiquity;  and  appear  to  be 
tranfported  from  place  to  place,  which  teas  divide, 
as  quickly  as  the  changes  of  fcencry  are  perform- 
ed in  a play-lioufe  ; and  yet  are  not  fendble  of 
their  inconddency,  nor  in  the  lead  degree  af- 
fedted  with  furprife. 

We  mud  condder  this  circumdance  more  mi- 
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nutely.  In  our  waking  trains  of  ideas,  thofe  that 
are  incontinent  with  the  ufual  order  of  nature,  fo 
raiely  have  occurred  to  us,  that  their  connexion 
is  the  flighted:  of  all  others : hence,  when  a con- 
ddent  train  of  ideas  is  exhauded,  we  attend  to 
the  external  flimuli,  that  ufually  furround  us, 
rather  than  to  any  inconfident  idea,  which  might 
otherwife  preferit  itfelf:  and  if  an  inconfiftent 
idea  fhould  intrude  itfelf,  we  immediately  com- 
pare it  with  the  preceding  one,  and  voluntarily 
rejedt  the  train  it  would  introduce ; this  appears 
further  in  the  Sedlion  on  Reverie,  in  which  date 
of  the  mind  external  dimuli  are  not  attended  to, 
and  yet  the  dreams  of  ideas  are  kept  confident 
by  the  efforts  of  volition.  But  as  our  faculty  of 
volition  is  fufpended,  and  all  external  dimuli  are 
excluded  in  deep,  this  dighter  connexion  of  ideas 
takes  place  ; and  the  train  is  faid  to  be  incondd- 
ent;  that  is,  didimilar  to  the  ufual  order  of 
nature. 

But,  when  any  conddent  train  of  fendtive  or 
voluntary  ideas  is  dowing  along,  if  any  external 
dim  ulus  affects  us  fo  violently,  as  to  intrude  irri- 
tative ideas  forcibly  into  the  mind,  it  didmites  the 
former  train  of  ideas,  and  we  are  affected  with  fur- 
prife.  Thele  ftimuli  of  unufual  energy  or  novelty 
not  only  difunite  our  common  trains  of  ideas,  but 
the  trains  of  mufcular  motions  alfo,  which  have  not 
been  long  edablifhed  by  habit,  and  didurb  thole 
that  have.  Some  people  become  motionlefs  by 
great  furprife,  the  dts  of  hiccup  and  of  ague  have 
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been  often  removed  by  it,  and  it  even  affedts  the 
movements  of  the  heart,  and  arteries  ; but  in  our 
fleep,  all  external  ftimuli  are  excluded,  and  in 
confequence  no  furprife  can  exift.  See  Sedtion 
XVII.  3.  7. 

18.  We  frequently  awake  with  pleafure  from 
a dream,  which  has  delighted  us,  without  being 
able  to  recolledt  the  tranfadlions  of  it ; unlefs 
perhaps  at  a diftance  of  time,  fome  analogous  idea 
may  introduce  afreth  this  forgotten  train  : and  in 
our  waking  reveries  we  fometimes  in  a moment 
lofe  the  train  of  thought,  but  continue  to  feel  the 
glow  of  pleafure,  or  the  depreflion  of  fpirits,  it 
occalioned : whilft  at  other  times  we  can  retrace 
with  eafe  thefe  hiftories  of  our  reveries  and 
dreams. 

The  above  explanation  of  furprife  throws  light 
upon  this  fubjedt.  When  we  are  fuddenly  awak- 
ed by  any  violent  flimulus,  the  furprife  totally 
difunites  the  trains  of  our  fleeping  ideas  from 
thofe  of  our  waking  ones  ; but  if  we  gradually 
awake,  this  does  not  happen  ; and  we  readily  un- 
ravel the  preceding  trains  of  imagination. 

19.  There  are  various  degrees  of  furprife; 
the  more  intent  we  are  upon  the  train  of  ideas, 
which  we  are  employed  about,  the  more  violent 
muft  be  the  flimulus  that  interrupts  them,  and 
the  greater  is  the  degree  of  furprife.  I have  ob- 
l'erved  dogs,  who  have  flept  by  the  fire,  aiKl  by 
their  obfcure  barking  and  flruggling  have  ap- 
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peared  very  intent  on  their  prey,  that  fhewed 
great  furprife  for  a few  feconds  after  their  awak- 
ing by  looking  eagerly  around  them  ; which  they 
did  not  do  at  other  times  of  waking.  And  an  in- 
telligent friend  of  mine  has  remarked,  that  his 
lady,  who  frequently  fpeaks  much  and  articulate- 
ly in  her  fleep,  could  never  recollect  her  dreams 
in  the  morning,  wrhen  this  happened  to  her  : but 
that  when  fhe  did  not  fpeak  in  her  deep,  fhe 
could  always  recoiled!  them. 

Hence,  when  our  fenfations  act  fo  ftrongly  in 
deep  as  to  influence  the  larger  mufcles,  as  in 
thofe,  who  talk  or  ftruggle  in  their  dreams ; or 
in  thofe,  who  are  affedted  with  complete  reverie 
(as  deferibed  in  the  next  Section),  great  furprife 
is  produced,  when  they  awake ; and  thefe  as 
well  as  thofe,  who  are  completely  drunk  or  deli- 
rious, totally  forget  afterwards  their  imaginations 
at  thofe  times. 

20.  As  the  immediate  caufe  of  flcep  condlls 
in  the  fufpendon  of  volition,  it  follows,  that 
whatever  diminifhes  the  general  quantity  of  fen- 
forial  power,  or  derives  it  from  the  faculty  of 
volition,  will  conftitute  a remote  caufe  of  deep; 
fuch  as  fatigue  from  mufcular  or  mental  exer- 
tion, which  diminifhes  the  general  quantity  of 
fenforial  power ; or  an  inpreafe  of  the  fendtive 
motions,  as  by  attending  to  foft  mufic,  which 
diverts  the  fenforial  power  from  the  faculty  of 
volition ; or  ladly,  by  increafe  of  the  irritative 
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motions,  as  by  wine,  or  food,  or  warmth  ; which 
not  only  by  their  expenditure  of  fenforial  power 
diminifh  the  quantity  of  volition  ; but  alfo  by 
their  producing  pleafureable  fenfations  (which 
occadon  other  mufcular  or  fenfual  motions  in  con- 
fequence),  doubly  decreafe  the  voluntary  power, 
and  thus  more  forcibly  produce  deep.  See  SedL 
XXXIV.  1.  4. 

Another  method  of  inducing  fieep  is  delivered 
in  a very  ingenious  work  lately  publidred  by  Dr. 
Beddoes.  Who  after  lamenting  that  opium  fre- 
quently occadons  refileffnefs,  thinks,  “ that  in 
mofl  cafes  it  would  be  better  to  induce  Ileep  by 
the  abftradtion  of  dimuli,  than  by  exhaiifting  the 
excitability;”  and  adds,  “ upon  this  principle 
we  could  not  have  a better  foporific  than  an  at  • 
mofphere  with  a diminifhed  proportion  of  oxy- 
gene  air,  and  that  common  air  might  be  admit- 
ted after  the  patient  was  alleep.”  (Obferv.  on 
Calculus,  &c.  by  Dr.  Beddoes,  Murray.)  If  it 
fhould  be  found  to  be  true,  that  the  excitability 
of  the  fyftem  depends  on  the  quantity  of  oxygene 
abforbed  by  the  lungs  in  refpiration  according  to 
the  theory  of  Dr.  Beddoes,  and  of  M.  Girtanner, 
this  idea  of  deeping  in  an  atmofphere  with  lefs 
oxygene  in  its  compodtion  might  be  of  great  fer- 
vice  in  epileptic  cafes,  and  in  cramp,  and  even  in 
/its  of  the  afthma,  where  their  periods  commence 
/torn  the  increafe  of  irritability  during  deep. 

Sleep  is  likewife  laid  to  be  induced  by  mecha- 
nic 
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nic  preflure  on  the  brain  in  the  cafes  of  fpina  bi- 
fida. W here  there  has  been  a defeat  of  one  of 
the  vertebras  of  the  back,  a tumour  is  protruded 
in  confequence;  and,  whenever  this  tumour  has 
been  comprefled  by  the  hand,  fleep  is  laid  to  be 
induced,  becaufe  the  whole  of  the  brain  both 
within  the  head  and  fpine  becomes  comprefled  by 
the  retroceflion  of  the  fluid  within  the  tumour. 
But  by  what  means  a compreflion  of  the  brain 
induces  fleep  has  not  been  explained,  but  proba- 
bly by  diminifhing  the  fecretion  of  lenforial 
power,  and  then  the  voluntary  motions  become 
fufpended  previoufly  to  the  irritative  ones,  as  oc- 
curs in  molt  dying  perfons. 

Another  way  of  procuring  fleep  mechanically 
was  related  to  me  by  Mr.  Brindley,  the  famous 
canal  engineer,  who  was  brought  up  to  the  bu- 
flnefs  of  a mill-wright ; he  told  me,  that  he  had 
more  than  once  feen  the  experiment  of  a man  ex- 
tending himfelf  acrofs  the  large  ftone  of  a corn- 
mill,  and  that  by  gradually  letting  the  Hone 
whirl,  the  man  fell  afleep,  before  the  flone  had 
gained  its  full  velocity,  and  he  fuppofed  would 
have  died  without  pain  by  the  continuance  or  in- 
creal’e  of  the  motion.  In  this  cafe  the  centrifu- 
gal motion  of  the  head  and  feet  mutt  accumulate 
the  blood  in  both  thofe  extremities  of  the  body, 
and  thus  comprefs  the  brain. 

Laflly,  we  fhould  mention  the  application  of 
cold ; which,  when  in  a lei’s  degree,  produces 
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watohfulnefs  by  the  pain  it  occadons,  and  the 
tremulous  convulfions  of  the  fubcutaneous  mul- 
cles  ; bat  when  it  is  applied  in  great  degree,  is 
faid  to  produce  deep.  To  explain  this  effect  it 
has  been  faid,  that  as  the  vefiels  of  the  ddn  and 
extremities  become  fird  torpid  by  the  want  of  the 
ftimulus  of  heat,  and  as  thence  lefs  blood  is  cir- 
culated through  them,  as  appears  from  their  pale- 
nefs,  a greater  quantity  of  blood  poured  upon  the 
brain  produces  deep  by  its  compredion  of  that 
organ.  But  I diould  rather  imagine,  that  the 
fenforial  power  becomes  exhauded  by  the  con- 
vuldve  actions  in  confequence  of  the  pain  of 
cold,  and  of  the  voluntary  exercile  previoudy  ufed 
to  prevent  it,  and  that  the  deep  is  only  the  be- 
ginning to  die,  as  the  fulpendon  of  voluntary 
power  in  lingering  deaths  precedes  for  many 
hours  the  extinction  of  the  irritative  motions. 

21.  The  following  are  the  charadteriftic  cir- 
cumdances  attending  perfect  deep. 

1.  The  power  of  volition  is  totally  fufpended. 

2.  The  trains  of  ideas  caufed  by  fenfation  pro- 
ceed with  greater  facility  and  vivacity ; but  be- 
come inconddent  with  the  ufual  order  of  nature. 
The  mufcular  motions  caufed  by  fenfation  conti  - 
nue ; as  thofe  concerned  in  our  evacuations  dur- 
ing infancy,  and  afterwards  in  digedion,  and  in 
priapifmus. 

3.  The  irritative  mufcular  motions  continue, 
as  thofe  concerned  in  the  circulation,  in  fecre- 

tion, 


OF  SLEEP. 


Sect.  XVIII.  21. 


3i6 

tion,  in  refpiration.  But  the  irritative  fenfual 
motions,  or  ideas,  are  not  excited  ; as  the  imme- 
diate organs  of  fenfe  are  not  ftimulated  into  ac- 
tion by  external  objedts,  which  are  excluded  by 
the  external  organs  of  fenfe ; which  are  not  in 
lleep  adapted  to  their  reception  by  the  power  of 
volition,  as  in  our  waking  hours. 

4.  The  affociate  motions  continue;  but  their 
BrB  link  is  not  excited  into  adtion  by  volition,  or 
by  external  ftimuli.  In  all  refpedts,  except  thofe 
above  mentioned,  the  three  laft  fenforial  powers 
are  fomewhat  increafed  in  energy  during  the  fuf- 
pention  of  volition,  owing  to  the  confequent  ac- 
cumulation of  the  fpirit  of  animation. 
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i . Various  degrees  of  reverie.  2.  Sleep-walkers.  Cafe  of  a 
young  lady.  Great  furprife  at  awaking.  And  total forget- 

fulnefs  of  what  paJJ'cd  in  reverie.  3.  No  fufpenf  on  of  vo- 
lition in  reverie.  4.  Scnftive  motions  continue , and  are 
confjlent.  5.  Irritative  motions  continue , but  are  not  fuc- 
cec  ded  by  fenfalion.  6.  Volition  neceffary  for  the  perception 

cf  feeble  impreffions.  7.  Ajfociated  motions  continue.  8. 
Nerves  of  fenfe  are  irritable  in  feep,  but  not  in  reverie . 
g.  Somnambuli  are  not  afeep.  Contagion  received  but  once, 
I O.  Definition  of  reverie. 


1.  When  we  are  employed  with  great  fenfa- 
kon  of  pleafure,  or  with  great  efforts  of  volition, 
in  the  purfuit  of  fome  interefting  train  of  ideas, 
we  ceafe  to  be  confcious  of  our  exiftence,  are  in 
attentive  to  time  and  place,  and  do  not  diftin- 
guiih  this  train  of  fenfitive  and  voluntary  ideas 
from  the  irritative  ones  excited  by  the  prefence  of 
external  objedts,  though  our  organs  of  fenfe  are 
f unrounded  with  their  accuftomed  ftimuli,  till  at 
length  this  interefting  train  of  ideas  becomes  ex- 
haufted,  or  the  appulfes  of  external  objedts  are 
applied  with  unufual  violence,  and  we  return  with 
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furprife,  or  with  regret,  into  the  common  track  of 
life.  This  is  termed  reverie  or  dudium. 

In  fome  conftitutions  thefe  reveries  continue  a 
conti derable  time,  and  are  not  to  be  removed 
without  greater  difficulty,  but  are  experienced 
in  a lefs  degree  by  us  all;  when  we  attend  ear- 
netlly  to  the  ideas  excited  by  volition  or  fenfa- 
tion,  with  their  affociatcd  connexions,  but  are  at 
the  fame  time  confcious  at  intervals  of  the  ftimuli 
of  furrounding  bodies.  Thus  in  being  prefent  at 
a play,  or  in  reading  a romance,  fome  perfons 
are  fo  totally  ‘abforbed  as  to  forget  their  ufual 
time  of  tleep,  and  to  neglect  their  meals ; while 
others  are  faid  to  have  been  fo  involved  in  volun- 
tary ftudy  as  not  to  have  heard  the  difeharge  of 
artillery  ; and  there  is  a dory  of  an  Italian  poli- 
tician, who  could  think  fo  intenfely  on  other 
fubjedts,  as  to  be  infenfible  to  the  torture  of  the 
rack. 

From  hence  it  appears,  that  thefe  catenations 
of  ideas  and  mufcular  motions,  which  form  the 
trains  of  reverie,  are  composed  both  of  voluntary 
and  fenfitive  affociations  of  them  ; and  that  thefe 
ideas  differ  from  thofe  of  delirium  or  of  deep,  as 
they  are  kept  confident  by  the  power  of  volition; 
and  they  differ  alfo  from  the  trains  of  ideas  be- 
longing to  infanity,  as  they  arc  as  frequently  ex- 
cited by  fenfation  as  by  volition.  But  ladly,  that 
the  whole  fenforial  power  is  fo  employed  on  thefe 

trains  of  complete  reverie,  that  like  the  violent  ef- 
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forts  of  volition*  as  in  convulfions  or  infanity ; 
or  like  the  great  activity  of  the  irritative  motions 
in  drunkennefs  ; or  of  the  fenfitive  motions  in  de- 
lirium; they  preclude  all  fenfation  confequent  to 
external  ftimulus. 

•2.  Thofe  perfons,  who  are  faid  to  walk  in  their 
fleep,  are  affedted  with  reverie  to  fo  great  a de- 
gree, that  it  becomes  a formidable  difeafe ; the 
effence  of  which  confilts  in  the  inaptitude  of  the 
mind  to  attend  to  external  flimuli.  Many  hifto- 
ries  of  this  difeafe  have  been  publifhed  by  medi- 
cal writers ; of  which  there  is  a very  curious  one 
in  the  Laufanne  Tranfadtions.  I fhall  here  fub- 
join  an  account  of  fuch  a cafe,  with  its  cure,  for 
the  better  illuflration  of  this  fubjedt. 

A very  ingenious  and  elegant  young  lady,  with 
light  eyes  and  hair,  about  the  age  of  feventeen,  in 
other  refpedts  well,  was  fuddenly  feized  foon  af- 
ter her  ul'ual  menftruatibn  with  this  very  wonder- 
ful malady.  The  difeafe  began  with  vehement 
convulfions  of  almofl  every  mufcle  of  her  body, 
with  great  but  vain  efforts  to  vomit,  and  the  moft 
violent  hiccoughs,  that  can  be  conceived : thefe 
were  fucceeded  in  about  an  hour  with  a fixed 
fpafin;  in  which  one  hand  was  applied  to  her 
head,  and  the  other  to  fupport  it : in  about  half  an 
hour  thefe  ceafed,  and  the  reverie  began  fuddenly, 
and  was  at  firh  manifeft  by  the  look  of  her  eyes 
and  countenance,  which  feemed  to  exprefs  atten- 
tion. Then  fhe  converted  aloud  with  imaginary 
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perfons  with  her  eyes  open,  and  could  not  for 
about  an  hour  be  brought  to  attend  to  the  ftimu- 
Ius  of  external  objedls  by  any  kind  of  violence, 
which  it  was  proper  to  ufe : thefe  fymptoms  re- 
turned in  this  order  every  day  for  five  or  fix  weeks. 

Thefe  converfations  were  quite  confiftent,  and 
we  could  underhand,  what  fhe  fuppofed  her  ima- 
ginary companions  to  anfwer,  by  the  continua- 
tion of  her  part  of  the  difcourfe.  Sometimes  five 
was  angry,  at  other  times  fhewed  much  wit  and 
vivacity,  but  was  1110ft  frequently  inclined  to  me- 
lancholy. In  thefe  reveries  fhe  fometimes  fung 
over  fome  mufic  with  accuracy,  and  repeated 
whole  pages  from  the  Englifh  poets.  In  repeat- 
ing fome  lines  from  Mr.  Pope’s  works  fhe  had 
forgot  one  word,  and  began  again,  endeavouring 
to  recollect  it ; when  fhe  came  to  the  forgotten 
word,  it  was  fhoutcd  aloud  in  her  ear,  and  this 
repeatedly,  to  no  purpofe ; but  by  many  trials 
flie  at  length  regained  it  herfelf. 

O O 

Thefe  paroxyfms  were  terminated  with  the  ap- 
pearance of  inexpreffible  furprife,  and  great  fear, 
from  which  flic  was  fome  minutes  in  recovering 
herfelf,  calling  on  her  filler  with  great  agitation, 
and  very  frequently  underwent  a repetition  of 
convulfions,  apparently  from  the  pain  of  fear. 
See  Se£t.  XVII.  3.  7- 

After  having  thus  returned  for  about  an  hour 
every  day  for  two  or  three  weeks,  the  reveries 

feemed  to  become  lefs  complete,  and  fome  01 
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their  circum  fiances  varied;  fo  that  the  could 
walk  about  the  room  in  them  without  running 
againfl:  any  of  the  furniture ; though  thefe  mo- 
tions were  at  firft  very  unfteady  and  tottering. 
And  afterwards  the  once  drank  a difih  of  tea,  when 
the  whole  apparatus  of  the  tea-table  was  fet  be- 
fore her;  and  exprefled  fome  fufpicion,  that  a 
medicine  was  put  into  it,  and  once  feemed  to 
fmell  of  a tuberofe,  which  was  in  flower  in  her 
•chamber,  and  deliberated  aloud  about  breaking 
it  from  the  Item,  faying,  “ it  would  make  her 
lifier  fo  charmingly  angry.”  At  another  time  in 
her  melancholy  moments  the  heard  the  found  of 
1 a palling  bell,  “ I with  I was  dead,”  fhe  cried, 
liftening  to  the  bell,  and  then  taking  off  one  of 
her  fhoes,  as  the  fat  upon  the  bed,  “ I love  the 
colour  black,”  fays  fhe,  “ a little  wider,  and  a 
little  longer,  even  this  might  make  me  a coffin  !”«— 
Yet  it  is  evident,  fhe  was  not  fenfible  at  this  time, 
any  more  than  formerly,  of  feeing  or  hearing  any 
perfon  about  her ; indeed  when  great  light  was 
thrown  upon  her  by  opening  the  thutters  of  the 
window,  her  trains  of  ideas  feemed  lefs  melan- 
choly ; and  when  I have  forcibly  held  her  hands, 
or  covered  her  eyes,  flic  appeared  to  grow  impa- 
tient, and  would  fay,  fhe  could  not  tell  what  to 
do,  for  the  could  neither  fee  nor  move.  In  all. 
thefe  circumftances  her  pulfe  continued  unaffect- 
ed as  in  health.  And  when  the  paroxyfm  was 
tol.  1.  Y 
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over,  fhe  could  never  recoiled  a fingle  idea  of 
what  had  palled  in  it. 

This  aftonifhing  difeafe,  after  the  ufe  of  many 
other  medicines  and  applications  in  vain,  was 
cured  by  very  large  dofes  of  opium  given  about 
an  hour  before  the  expeded  returns  of  the  pa- 
roxyfms ; and  after  a few  relapfes,  at  the  inter- 
vals of  three  or  four  months,  entirely  difappear- 
ed.  But  die  continued  at  times  to  have  other 
fymptoms  of  epilepfy. 

3.  We  fhall  only  here  confider,  what  happened 
during  the  time  of  her  reveries,  as  that  is  our 
prefent  fubjed ; the  fits  of  convulfion  belong  to 
another  part  of  this  treatife.  Sed.  XXXIV.  44. 

There  feems  to  have  been  no  fufpenfion  of  vo- 
lition during  the  fits  of  reverie,  becaufe  fhe  en- 
deavoured to  regain  the  loft  idea  in  repeating  the 
lines  of  poetry,  and  deliberated  about  breaking 
the  tuberofe,  and  fufpeded  the  tea  to  have  been 
medicated. 

4.  The  ideas  and  mufcular  movements  depend- 
ing on  fenfation  were  exerted  with  their  ufual  vi- 
vacity,  and  were  kept  from  being  inconfiftent  by 
the  power  of  volition,  as  appeared  from  her 
whole  converfation,  and  was  explained  in  Sed. 
XVII.  3.  7-  and  XVIII.  16. 

5.  The  ideas  and  motions  dependant  on  irrita- 
tion during  the  firft  weeks  of  her  difeafe,  whilft 
the  reverie  was  complete,  were  never  fucceeded 
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by  the  fenfation  of  pleafure  or  pain;  as  fhe  nei- 
ther faw,  heard,  nor  felt  any  of  the  furrounding 
objcfts.  Nor  was  it  certain  that  any  irritative 
motions  fucceeded  the  flimulus  of  external  ob- 
jects, till  the  reverie  became  lefs  complete,  and 
then  die  could  walk  about  the  room  without  run- 
ning againft  the  furniture  of  it.  Afterwards, 
when  the  reverie  became  ftill  lefs  complete  from 
the  ufe  of  opium,  fome  few  irritations  were  at 
times  fucceeded  by  her  attention  to  them.  As 
when  die  fmelt  at  a tuberofe,  and  drank  a difh 
of  tea,  but  this  only  when  fhe  feemed  voluntarily 
to  attend  to  them. 

6.  In  common  life  when  we  liden  to  diftant 
founds,  or  with  to  didinguifh  objects  in  the 
night,  we  are  obliged  ftrongly  to  exert  our  voli- 
tion to  difpofe  the  organs  of  fenfe  to  perceive 
them,  and  to  fupprefs  the  other  trains  of  ideas, 
which  might  interrupt  thele  feeble  fenfations. 
Hence  in  the  prelent  hiftory  the  ft  rouged  dimuli 
were  not  perceived,  except  when  the  faculty  of 
volition  was  exerted  on  the  organ  of  fenfe  ; and 
then  even  common  dimuli  were  fometimes  per- 
ceived : for  her  mind  was  fo  drenuoudy  employ- 
ed in  purfuing  its  own  trains  of  voluntary  or  fen- 
dtive  ideas,  that  no  common  dimuli  could  fo  far 
excite  her  attention  as  to  difunite  them  ; that  is, 
the  quantity  of  volition  or  of  fenfation  already 
exifting  was  greater  than  any,  which  could  be 
produced  in  confequence  of  common  degrees  of 
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ftimulation.  But  the  few  ftimuli  of  the  tuberofe, 
and.  of  the  tea,  which  fhe  did  perceive,  were 
fuch,  as  accidentally  coincided  with  the  trains  of 
thought,  which  were  palling  in  her  mind ; and 
hence  did  not  difunite  thole  trains,  and  create 
furprife.  And  their  being  perceived  at  all  was 
owing  to  the  power  of  volition  preceding  or  coin- 
ciding with  that  of  irritation. 

This  explication  is  countenanced  by  a fa£t 
mentioned  concerning  a fomnambulift  in  the 
Laufanne  Tranfabtions,  who  fometimes  opened 
his  eyes  for  a fhort  time  to  examine,  where  he 
was,  or  where  his  ink-pot  flood,  and  then  fhut 
them  again,  dipping  his  pen  into  the  pot  every 
now  and  then,  and  writing  on,  but  never  open- 
ing his  eyes  afterwards,  although  he  wrote  on 
from  line  to  line  regularly,  and  corrected  fome  er- 
rors of  the  pen,  or  in  fpelling:  fo  much  eafier 
was  it  to  him  to  refer  to  his  ideas  of  the  pofitions 
of  things,  than  to  his  perceptions  of  them. 

7.  The  affociated  motions  perfifted  in  their 
ufual  channel,  as  appeared  by  the  combinations 
of  her  ideas,  and  the  ufe  cf  her  mufcles,  and  the 
equality  of  her  pulfc  ; for  the  natural  motions  of 
the  arterial  fyftem,  though  originally  excited  like 
other  motions  by  Itimulus,  feerii  in  part  to  con- 
tinue by  their  alfociation  with  each  other.  As 
the  heart  of  a viper  pulfates  Jong  after  it  is  cut  out 
of  the  body,  and  removed  from  the  flimulus  of 
the  blood. 


8.  In 
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8.  In  the  fection  on  deep,  it  was  obferved  that 
the  nerves  of  fenfe  are  equally  alive  and  fufcep- 

tible  to  irritation  in  that  Rate,  as  when  we  are 

. * ** 

awake;  but  that  they  are  fecluded  Ironi  dimulat- 
mg  objects,  or  rendered  unfit  to  receive  them  ; 
but  in  complete  reverie  the  reverie  happens,  the 
immediate  organs  of  fenfe  are  expofed  to  their 
ufual  ftimuli ; but  are  either  not  excited  into  ac- 
tion at  all,  or  not  into  fo  great  action,  as  to  pro- 
duce attention  or  fenfation. 

The  total  forgetfulnefs  of  what  pafTes  in  reve- 
ries ; and  the  furprile  on  recovering  from  them, 
are  explained  in  Section  XVIII.  IQ.  and  in  Sec- 
tion XVII.  3.  7- 

9.  It  appears  from  hence,  that  reverie  is  a dif- 
eale  of  the  epileptic  or  cataleptic  kind,  fince  the 
paroxyfms  of  this  young  lady  always  began  and 
frequently  terminated  with  convnldons;  and 
though  in  its  greatefl  degree  it  has  been  called 
fotanambulation,  or  deep-walking,  it  is  totally 
different  from  deep;  becaufe  the  edential  cha- 
racter of  deep  confids  in  a total  fufpenfion  of  vo- 
lition, which  in  reverie  is  not  affected ; the  effential 
character  of  reverie  condds  not  in  the  abfence  of 
thofe  irritative  motions  of  our  fenfes,  which  are 
occafioned  by  the  dimulus  of  external  objects,  but 
in  their  never  being  productive  of  fenfation.  So 
that  during  a dt  of  reverie  that  drange  event 
happens  to  the  whole  fydem  of  nerves,  which  oc- 
curs only  to  fome  particular  branches  of  them  in 
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thofe,  who  are  a fecond  time  expofed  to  the  ac- 
tion of  contagious  matter.  If  the  matter  of  the 
fmalhpox  be  inferted  into  the  arm  of  one,  who 
has  previoufly  had  that  difeafe,  it  will  ftimulate 
the  wound,  but  the  general  fenfation  or  inflam- 
mation of  the  fyftem  does  not  follow,  which  con- 
ftitutes  the  difeafe.  See  Se£t.  XII.  7.  6.  XXXIII. 
2.  8. 


10.  The  following  is  the  definition  or  charac- 
ter of  complete  reverie.  1.  The  irritative  mo- 
tions occafioned  by  internal  flimuli  continue, 
thofe  from  the  flimuli  of  external  objects  are  ei- 
ther not  produced  at  all,  or  are  never  lucceeded 
by  fenfation  or  attention,  unlefs  they  are  at  the 
fame  time  excited  by  volition.  2.  The  fenfitivp 
motions  continue,  and  are  kept  confident  by  the 
power  of  volition.  3.  The  voluntary  motions 
continue  undifturbed.  4.  The  aflbciate  motions 
continue  undifturbed. 

Two  other  cafes  of  reverie  are  related  in  Sec- 
tion XXXIV.  3.  which  further  evince,  that  reve- 
rie is  an  effort  of  the  mind  to  relieve  fome  pain- 
ful fenfation,  and  is  hence  allied  to  convulfion, 
and  to  infanity.  Another  cafe  is  related  in  Clafs 
III.  1.  2.  2. 
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SECT.  XX. 

•s.  _ 

OF  VERTIGO. 

I . We  determine  our  perpendicularity  by  the  apparent  motions 
of  objects.  A p erf  on  hood-winked  cannot  walk  in  a fraight 

line.  Dizzinefs  on  looking  from  a tower , in  a room  fained 
with  uniform  lozenges,  on  riding  over  [now.  2.  Dizzi- 
nefs from  moving  objects.  A whirling  wheel.  FluAuations 
of  a river.  Experiment  with  a child.  3.  Dizzinefs  from 
our  own  motions  and  thofe  of  other  objeAs.  Riding  over  a 
broad  fream.  Sea-f  chiefs.  5.  Of  turning  round  on  one 

foot.  Dervifes  in  ’Turkey.  Attention  of  the  mind  prevents 
fight  fea-feknefs.  After  a voyage  ideas  of  vibratory  mo- 
tions are  f ill  perceived  on  fhore.  6.  Ideas  continue  J'ome 
time  after  they  are  excited.  Cir  cum  fiances  of  turning  on  one 
foot , funding  on  a tower , and  walking  in  the  dark,  explained . 
7.  Irritative  ideas  of  apparent  motions.  Irritative  ideas  of 
founds.  Battemens  of  the  found  of  bells  and  organ-pipes. 
Vertiginous  noife  in  the  head.  Irritative  motions  of  the 
fiomach,  intefines,  and  glands.  8.  Symptoms  that  accom- 
pany vertigo.  Why  vomiting  comes  on, in  frokes  of  the  pal- 
fy.  By  the  motion  of  a Jhip.  By  injuries  on  the  head. 
Why  motion  makes  fck  people  vomit.  9.  Why  drunken 
people  are  vertiginous.  Why  a fone  in  the  ureter,  or  bile- 
duA,  produces  vomiting.  10.  Why  after  a voyage  ideas  of 
vibratory  motions  are  perceived  on  fhore.  Ji.'  Kinds  of 
vertigo  and  their  cure.  12.  Definition  of  vertigo. 

1 . In  learning  to  walk  we  judge  of  the  diftances 
of  the  objedlSj  which  we  approach,  by  the  eye; 
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and  by  obferving  tbeir  perpendicularity  determine 
our  own.  This  circumftance  not  having  been 
attended  to  by  the  writers  on  vifion,  the  difeafe 
called  vertigo  or  dizzinefs  has  been  little  under- 

ftood. 

When  any  perfon  lofes  the  power  of  mufcular 
action,  whether  he  is  eredt  or  in  a fitting  pofture, 
he  finks  down  upon  the  ground ; as  is  feen  in 
fainting  fits,  and  other  inftances  of  great  debility. 
Hence  it  follows,  that  fome  exertion  of  mufcular 
power  is  necetfary  to  preferve  our  perpendicular 
attitude.  This  is  performed  by  proportionally 
exerting  thd  antagonifi  mufcles  of  the  trunk,  neck, 
and  limbs;  and  if  at  any  time  in  our  locomotions 
we  find  ourfelves  inclining  to  one  fide,  we  either 
reftore  our  equilibrium  by  the  efforts  of  the  muf- 
cles on  the  other  fide,  or  by  moving  one  of  our 
feet  extend  the  bafe,  which  we  reft  ,upon,  to  the 
new  centre  of  gravity. 

But  the  moil  eafy  and  habitual  manner  of  de- 
termining our  want  of  perpendicularity,  is  by  at- 
tending to  the  apparent  motion  of  the  objects 
within  the  fphere  of  diftindt  vifion  ; for  this  ap- 
parent motion  of  objedts,  when  we  incline  from 
our  perpendicularity,  or  begin  to  fall,  is  as  much 
greater  than  the  real  motion  of  the  eye,  as  the 
diameter  of  the  fphere  of  diftindt  vifion  is  to  our 
perpendicular  height. 

' Hence  no  one,  who  is  hood-winked,  can  walk 
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in  a ftraight  line  for  a hundred  Heps  together ; 
for  he  inclines  fo  greatly,  before  he  is  warned  of 
his  want  of  perpendicularity  by  the  fenfe  of  touch, 
not  having  the  apparent  motions  of  ambient  ob- 
jedts  to  meafure  this  inclination  by,  that  he  is 
neceilitated  to  move  one  of  his  feet  outwards,  to 
the  right  or  to  the  left,  to  fupport  the  new  centre 
of  gravity,  and  thus  errs  from  the  line  he  endea 

1 

vours  to  proceed  in. 

For  the  fame  reafon  many  people  become 
dizzy,  when  they  look  from  the  fummit  of  a 
tower,  which  is  raifed  much  above  all  other  ob- 
jects, as  thefe  objects  are  out  of  the  fphere  of 
diftindt  vifion,  and  they  are  obliged  to  balance 
their  bodies  by  the  lefs  accurate  feelings  of  their 
mufcles. 

There  is  another  curious  phenomenon  belong- 
ing to  this  place,  if  the  circumjacent  vifible  ob- 
jects are  fo  fmall,  that  we  do  not  diftinguiih  their 
minute  parts;  or  fo  limilar,  that  we  do  not  know 
them  from  each  other;  we  cannot  determine  our 
perpendicularity  by  them.  Thus  in  a room  hung 
with  a paper,  which  is  coloured  over  with  limilar 
fmall  black  lozenges  or  rhomboids,  many  peo- 
ple become  dizzy;  for  when  they  begin  to  fall, 
the  next  and  the  next  lozenge  fucceeds  upon  the 
eye ; which  they  mi  flake  for  the  frrfr,  and  are 
not  aware,  that  they  have  any  apparent  motion. 
Bat  it  you  fix  a fleet  of  paper,  or  draw  any  other 
figure,  in  the  midtl  of  thefe  lozenges,  the  charm 
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ceafes,  and  no  dizzinefs  is  perceptible. — The  fame 
occurs,  when  we  ride  over  a plain  covered  with 
fnow  without  trees  or  other  eminent  objects. 

2.  But  after  having  compared  vifible  objedts  at 
reft  with  the  fenfe  of  touch,  and  learnt  to  diftin- 
guifh  their  fhapes  and  fhades,  and  to  meafure 
our  want  of  perpendicularity  by  their  apparent 
motions,  we  come  to  confider  them  in  real  mo-, 
tion.  Here  a new  difficulty  occurs,  and  we  re  - 
quire  fome  experience  to  learn  the  peculiar  mode 
of  motion  of  any  moving  objedts,  before  we  can 
make  ufe  of  them  for  the  purpofes  of  determining 
our  perpendicularity.  Thus  fome. people  become 
dizzy  at  the  fight  of  a whirling  wheel,  or  by 
gazing  on  the  fludtuations  of  a river,  if  no  ftcady 
objedts  are  at  the  fame  time  within  the  fphere  of 
their  diftindt  vifion;  and  when  a child  firft  can 
ftand  eredt  upon  his  legs,  if  you  gain  his  atten- 
tion to  a white  handkerchief  fleadilv  extended 

j 

like  a fail,  and  afterwards  make  it  undulate,  he 
inftantly  lofes  his  perpendicularity,  and  tumbles 
on  the  ground. 

3.  A fecond  difficulty  we  have  to  encounter  is 
to  diftinguifh  our  own  real  movements  from  the 
apparent  motions  of  objedts.  Our  daily  pradticc 
of  walking  and  riding  on  horfeback  foon  inftrudts 
us  with  accuracy  to  difeern  thefe  modes  of  mo- 
tion, and  to  aferibe  the  apparent  motions  of  the 
ambient  objedts  to  ourfelves;  but  thofe,  which 
we  have  not  acquired  by  repeated  habit,  continue 
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to  confound  us.  So  as  we  ride  on  horleback  the 
trees  and  cottages,  which  occur  to  us,  appear  at 
reft;  we  can  meafure  their  diftances  with  our 
eye,  and  regulate  our  attitude  by  them ; yet  if  we 
earelefsly  attend  to  diftant  hills  or  woods  through 
a thin  hedge,  which  is  near  us,  we  obferve  tire 
jumping  and  progrefftve  motions  of  them;  as 
this  is  increafed  by  the  parallax  of  thele  objects  ; 
which  we  have  not  habituated  ourlelves  to  attend 
to.  When  firft  an  European  mounts  an  elephant 
fixteen  feet  high,  and  whofe  mode  of  motion  he 
is  not  accuftomed  to,  the  objects  feem  to  undu- 
late, as  he  pafies,  and  he  frequently  becomes  fiek 
and  vertiginous,  as  I am  well  informed.  Any 
other  unufual  movement  of  our  bodies  has  the 
fame  efFefit,  as  riding  backwards  in  a coach, 
fwinging  on  a rope,  turning  round  fwiftly  on 
one  leg,  fcating  on  the  ice,  and  a thoufand 
others.  So  after  a patient  has  been  long  confined 
to  hi's  bed,  when  he  firft  attempts  to  walk,  he 
finds  himfelf  vertiginous,  and  is  obliged  by  prac- 
tice to  learn  again  the  particular  modes  of  the 
apparent  motions  of  objects,  as  he  walks  by  them. 

4.  A third  difficulty,  which  occurs  to  us  in  learn- 
ing tobalance  ourfelves  by  the  eye,  is,  when  both  our- 
felves  and  the  circumjacent  objects  are  in  real  mo- 
tion. Here  it  is  neceflary,  that  we  fhould  be  habitu- 
ated to  both  thefe  modes  of  motion  in  order  to  pre- 
ferve  our  prependicularity.  Thus  on  horfeback  we 
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accurately  obfcrvc  another  pcrlon,  whom  we 
meet,  trotting  towards  us,  without  confounding 
his  jumping  and  progrefiive  motion  with  our 
own,  becaufc  we  have  been  accuflomed  to  them 
both;  that  is,  to  undergo  the  one,  and  to  fee  the 
other  at  the  fame  time.  But  in  riding  over  a 
broad  and  fluctuating  ftream,  though  we  are  well 
experienced  in  the  motions  of  our  horfe,  we  are 
liable  to  become  dizzy  from  our  inexperience  in 
that  of  the  water.  And  when  firft  we  go  on 
fhip-board,  where  the  movements  of  ourfclves, 
and  the  movements  of  the  large  waves  are  both 
new  to  us,  the  vertigo  is  almoft  unavoidable  with 
the  terrible  fleknefs,  which  attends  it.  And  this  , 
I have  been  aflured  has  happened  to  feveral  from 
being  removed  from  a large  fhip  into  a fmall  one; 
and  again  from  a fmall  one  into  a man  of  war. 

5.  From  the  foregoing  examples  it  is  evident, 
that,  when  we  are  furrounded  with  unufual  mo- 
tions, we  lofe  our  perpendicularity;  but  there  are 
fome  peculiar  circumftances  attending  this  efleCt 
of  moving  objeCis,  which  we  come  now  to  men- 
tion, and  fhall  hope  from  the  recital  of  them  to 
gain  fome  infight  into  the  manner  of  their  pro- 
duction. 

When  a child  moves  round  quick  upon  one 
foot,  the  circumjacent  objeCts  become  quite  in- 
diftinCt,  as  their  diftance  increafes  their  apparent 
motions;  and  this  great  velocity  confounds  both 
their  forms,  and  their  colours,  as  is  feen  in  whirl- 
ing 
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ing  round  a many  coloured  wheel ; he  then  lofes 
his  ufual  method  of  balancing  himlelf  by  vifion, 
and  begins  to  dagger,  and  attempts  to  recover 
himlelf  by  his  mufcular  feelings.  This  dagger- 
ing adds  to  the  indabjlity  of-the  vidble  objects  by 
giving  a vibratory  motion  beddes  their  rotatory 
one.  The  child  then  drops  upon  the  ground, 
and  the  neighbouring  objedls  feem  to  continue 
for  fome  feconds -of  time  to  circulate  around  him, 
and  the  earth  under  him  appears  to  librate  like  a 
balance.  In  fome  feconds  of  time  thefe  fenfations 
of  a continuation  of  the  motion  of  objedts  vanifh; 
but  if  he  continues  turning  round  fomewliat 
longer,  before  he  falls,  dcknefs  and  vomiting  are 
very  liable  to  fucceed.  But  none  of  thefe  cir- 
cumdances  affcdt  thole  who  have  habituated 
themfelves  to  this  kind  of  motion,  as  the  dervifes 
in  Turkey,  amongd  whom  thefe  fwift  gyrations 
are  a ceremony  of  religion. 

In  an  open  boat  palling  from  Leith  to  King- 
horn  in  Scotland,  a fudden  change  of  the  wind 
fhook  the  undidended  fail,  and  dopt  our  boat; 
from  this  unufual  movement  the  paflengers  all 
vomited  except  myfelf.  I obferved,  that  the 
undulation  of  the  fhip,  and  the  indability  of  all 
vidble  objects,  inclined  me  drongly  to  be  lick; 
and  this  continued  or  increafed,  when  I clofed 
my  eyes,  but  as  often  as  I bent  my  attention  with 
energy  on  the  management  and  mechanilin  of 
the  ropes  and  fails,  the  dcknefs  ceal'ed ; and  re- 
curred 
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curred  again,  as  often  as  I relaxed  this  attention ; 
and  I am  allured  by  a gentleman  of  obfervation 
and  veracity,  that  he  has  more  than  once  ob- 
ferved,  when  the  veffel  has  been  in  immediate 
danger,  that  the  fea-licknels  of  the  paflengers 
has  inftantaneoufly  ceafcd,  and  recurred  again, 
when  the  danger  was  over. 

Thofe,  who  have  been  upon  the  water  in  a 
boat  or  fhip  l'o  long,  that  they  have  acquired  the 
neceffary  habits  of  motion  upon  that  unftable 
element,  at  their  return  on  land  frequently  think 
in  their  reveries,  or  between  fleeping  and  waking, 
that  they  oblerve  the  room,  they  fit  in,  or  fome 
of  its  furniture,  to  librate  like  the  motion  of  the 
veffel.  This  I have  experienced  myfelf,  and  have 
been  told,  that  after  long  voyages,  it  is  fome  time 
before  thefe  ideas  entirely  vanifh.  The  fame  is 
obfervable  in  a lefs  degree  after  having  travelled 
fome  days  in  a ftage  coach,  and  particularly  when 
we  lie  down  in  bed,  and  compofc  ourfelves  to 
fleep;  in  this  cafe  it  is  obfervable,  that  the  rat- 
tling noilb  of  the  coach,  as  well  as  the  undulatory 
motion,  haunts  us.  The  drunken  vertigo,  and 
the  vulgar  cuftom  of  rocking  children,  will  be 
conlidefcd  in  the  next  Section. 

6’.  The  motions,  which  are  produced  by  the 
power  of  volition,  may  be  immediately  flopped 
by  the  exertion  of  the  fame  power  on  the  antago- 
nilt  mufclcs ; othervvife  thefe  with  all  the  other 
claffcs  of  motion  continue  to  go  on,  fome  time 
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after  they  are  excited,  as  the  palpitation  of  the 
heart  continues  after  the  objedt  of  fear,  which 
occafioned  it,  is  removed.  But  this  circum (lance 
is  in  no  clafs  of  motions  more  remarkable  than 
in  thofe  dependent  on  irritation ; thus  if  any  one 
looks  at  the  fun,  and  then  covers  his  eyes  with 
his  hand,  he  will  for  many  feconds  of  time  per- 
ceive the  image  of  the  fun  marked  on  his  retina : 
a limilar  image  of  all  other  vihble  objedts  would 
remain  fome  time  formed  on  the  retina,  but  is 
extinguilhed  by  the  perpetual  change  of  the  mo- 
tions of  this  nerve  in  our  attention  to  other  ob- 
jedts. To  this  mud'  be  added,  that  the  longer 
time  any  movements  have  continued  to  be  excited 
without  fatigue  to  the  organ,  the  longer  will  they 
continue  fpontaneoufty,  after  the  excitement  is 
withdrawn:  as  the  tafte  of  tobacco  in  the  mouth 
after  a perfon  has  been  fmoking  it.  This  tafte 
remains  fo  ftrong,  that  if  a perfon  continues  to 
draw  air  through  a tobacco  pipe  in  the  dark,  after 
having  been  fmoking  fome  time,  he  cannot  dif- 
tinguifh  whether  his  pipe  be  lighted  or  not. 

From  thefe  two  conftderations  it  appears,  that 
the  dizzinefs  felt  in  the  head,  after  feeing  objedts 
in  unufual  motion,  is  no  other  than  a continuation 
of  the  motions  of  the  optic  nerve  excited  by  thofe 
objedts,  and  which  engage  our  attention.  Thus 
on  turning  round  on  one  foot,  the  vertigo  con- 
tinues for  lome  feconds  of  time  after  the  perfon 
is  fallen  on  the  ground;  and  the  longer  he  has 
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continued  to  revolve,  the  longer  will  continue 
thefe  fucceffive  motions  of  the  parts  of  the  optic 
nerve. 

s After  revolving  with  your  eyes  open  till  you 
become  vertiginous,  as  foon  as  you  ceafe  to  re- 
volve, not  only  the  circum-ambient  objects  ap- 
pear to  circulate  round  you  in  a direction  contrary 
to  that,  in  which  you  have  been  turning,  but  you 
are  liable  to  roll  your  eyes  forwards  and  back- 
wards ; as  is  well  obferved,  and  ingenioufly  de- 
monftrated  by  Dr.  Wells  in  a late  publication  on 
vilion.  The  fame  occurs,  if  you  revolve  with 
your  eyes  clofed,  and  open  them  immediately  at 
the  time  of  your  ceafmg  to  turnj  and  even  during 
the  whole  time  of  revolving,  as  may  be  felt  by 
your  hand  preffed  lightly  on  your  clofed  eyelids. 
To  thefe  movements  of  the  eyes,  of  which  he  fup* 
pofes  the  obferver  to  be  inc.onfcious.  Dr.  Wells 
aferibes  the  apparent  circumgyration  of  objedts  on 
ceafing  to  revolve. 

The  caufe  of  thus  turning  our  eyes  forwards, 
and  then  back  again,  after  our  body  is  at  reft, 
depends,  I imagine,  on  the  fame  circumflance, 
which  induces  us  to  follow  the  indifiindt  fpedtra, 
which  are  formed  on  one  tide  of  the  centre  ol 
the  retina,  when  we  obferve  them  apparently  on 
clouds,  as  deferibed  in  Sect.  XL.  2.  2;  and  then 
not  being  able  to  gain  a more  dillindt  vilion  of 
them,  we  turn  our  eyes  back,  and  again  and  again 
purfue  the  flying  {hade. 
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But  this  rolling  of  the  eyes,  after  revolving  till 
we  become  vertiginous,  cannot  caufe  the  apparent 
circumgyration  of  objects,  in  a direction  contrary 
to  that  in  which  we  have  been  revolving,  for  the 
following  real'ons.  1.  Becaufe  in  purfuing  a 
fpedlrum  in  the  iky,  or  on  the  ground,  as  above 
mentioned,  we  perceive  no  retrograde  motions  of 
objects.  2.  Becaufe  the  apparent  retrograde  mo- 
tions of  objects,  when  we  have  revolved  till  we 
are  vertiginous,  continues  much  longer  than  the 
rolling  of  the  eyes  above  delcribed. 

3.  When  we  have  revolved  from  right  to  left, 
the  apparent  motion  of  objects,  when  we  flop,  is 
from  left  to  right ; and  when  we  have  revolved 
from  left  to  right,  the  apparent  circulation  of  ob- 
jects is  from  right  to  left : yet  in  both  thefe  cafes 
the  eyes  of  the  revolver  are  feen  equally  to  roll 
forwards  and  backwards. 

4.  Becaufe  this  rolling  of  the  eyes  backwards 
and  forwards  takes  place  during  our  revolving,  as 
may  be  perceived  by  the  hand  lightly  preffed  on 
the  clofed  eyelids,  and  therefore  exifts  before  the 
effedl  aferibed  to  it. 

And  fifthly,  I now  come  to  relate  an  experi- 
ment, in  which  the  rolling  of  the  eyes  does  not 
take  place  at  all  after  revolving,  and  yet  the  ver- 
tigo is  more  diftreffing  than  in  the  fituations 
above  mentioned.  If  any  one  looks  Readily  at  a 
fpot  in  the  ceiling  over  his  head,  or  indeed  at 
his  own  finger  held  up  high  over  his  head,  and 
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in  that  fituation  turns  round  till  he  becomes  gid- 
dy; and  then  flops,  and  looks  horizontally;  he 
now  finds,  that  the  apparent  rotation  of  objedts  is 
from  above  downwards,  or  from  below  upwards; 
that  is,  that  the  apparent  circulation  of  objects  is 
now  vertical  inftead  of  horizontal,  making  part 
of  a circle  round  the  kx is  of  his  eye;  and  this 
without  any  rolling  of  his  eyeballs.  The  reafon 
of  there  being  no  rolling  of  the  eyeballs  perceived 
after  this  experiment,  is,  beeaufc  the  images  of 
objects  are  formed  in  rotation  round  the  axis  of 
the  eye,  and  not  from  one  fide  to  the  other  of  the 
axis  of  it;  fo  that,  as  the  eyeball  has  not  power 
to  turn  in  its  focket  round  its  own  axis,  it  cannot 
follow  the  apparent  motions  of  thefe  evanefeent 
fpedtra,  either  before  or  after  the  body  is  at  reft. 
From  all  which  arguments  it  is  manifeft,  that 
thefe  apparent  retrograde  gyrations  of  objebls  arc 
not  caufed  by  the  rolling  of  the  eyeballs;  fir  ft, 
beeaufc  no  apparent  retrogrcliion  of  objects  is 
obferved  in  other  rollings  of  the  eyes.  Secondly, 
becaufe  the  apparent  retrogreftion  of  objects  con- 
tinues many  feconds  after  the  rolling  of  the  eye- 
balls ceafes.  Thirdly,  becaufe  the  apparent  re- 
trogreftion of  objects  is  fometimes  one  way,  and 
fometimes  an'other,  yet  the  rolling  of  the  eyeballs 
is  the  fame.  Fourthly,  becaufe  the  rolling  ot  the 
eyeballs  exifts  before  the  apparent  retrograde  mo- 
tions of  objects  is  obferved ; that  is,  before  the 
revolving  perfon  flops.  And  fifthly,  becaufe  the 
g apparent 
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apparent  retrograde  gyration  of  objects  is  produced, 
when  there  is  no  rolling  of  the  eyeballs  at  all. 

Dodlor  Wells  imagines,  that  no  fpedtra  can  be 
gained  in  the  eye,  if  a perfon  revolves  with  his 
eyelids  clofed,  and  thinks  this  a fufficient  argu- 
ment again!!  the  opinion,  that  the  apparent  pro- 
grefiion  of  the  fpedtra  of  light  or  colours  in  the 
eye  can  caufe  the  apparent  retrogreffion  of  objedts 
in  the  vertigo  above  defcribed ; but  it  is  certain, 
when  any  perfon  revolves  in  a light  room  with 
his  eyes  clofed,  that  he  neverthelefs  perceives  dif- 
ferences of  light  both  in  quantity  and  colour 
through  his  eyelids,  as  he  turns  round;  and  readi- 
ly gains  fpedtra  of  thofe  differences.  And  thefe 
fpedtra  are  not  very  different  except  in  vivacity 
from  thofe,  which  he  acquires,  when  he  revolves 
with  unclofed  eyes,  fince  if  he  then  revolves  very 
rapidly  the  colours  and  forms  of  furrounding  ob- 
jects are  as  it  were  mixed  together  in  his  eye;  as 
when  the  prifmatic  colours  are  painted  on  a * 
wheel,  they  appear  white  as  they  revolve.  The 
truth  of  this  is  evinced  by  the  daggering  or  ver- 
tigo of  men  perfedtly  blind,  when  they  turn 
round ; which  is  not  attended  with  apparent 
circulation  of  objedts,  but  is  a vertiginous  di (or- 
der of  the  fenfe  of  touch.  Blind  men  balance 
themfelves  by  their  fenfe  of  touch;  which,  being 
lefs  adapted  for  perceiving  finall  deviations  from 
their  perpendicular,  occafions  them  to  carry 
themfelves  more  crcdt  in  talking.  This  method 
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of  balancing  themfelves  by  the  direction  of  their 
prefiure  againft  the  floor,  becomes  difordercd  by 
the  unufual  mode  of  adtion  in  turning  round,  and 
they  begin  to  lofc  their  perpendicularity,  that  is, 
they  become  vertiginous ; but  without  any  ap- 
parent circular  motions  of  vifible  objects. 

It  will  appear  from  the  following  experiments, 
that  the  apparent  progreflion  of  the  ocular  lpedtra 
of  light  or  colours  is  the  caufe  of  the  apparent 
retrogreflion  of  objedts,  after  a perfon  has  revolv- 
ed, till  he  is  vertiginous. 

Fii'fl,  when  a perfon  turns  round  in  a light 
room  with  his  eyes  open,  but  clofes  them  before 
he  flops,  he  will  feem  to  be  carried  forwards  in 
the  diredtion  he  was  turning  for  a fhort  time 
after  he  flops.  But  if  he  opens  his  eyes  again, 
the  objedts  before  him  inftantly  appear  to  move 
in  a retrograde  diredtion,  and  he  lofes  the  fenfa- 
tion  of  being  carried  forwards.  The  fame  occurs 
if  a perfon  revolves  in  a light  room  with  his  eyes 
clofed;  when  he  flops,  he  feems  to  be  for  a time 
carried  forwards,  if  his  eyes  are  flill  clofed ; but 
the  inflanthe  opens  them,  the  furrounding  objedts 
appear  to  move  in  retrograde  gyration.  From 
hence  it  may  be  concluded,  that  it  is  the  fenfation 
or  imagination  of  our  continuing  to  go  forwards 
in  the  diredtion  in  which  we  were  turning,  that 
caufes  the  apparent  retrograde  circulation  of  ob- 
jcdls. 

Secondly,  though  there  is  an  audible  vertigo, 
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as  is  known  by  the  battemerit,  or  undulations  of 
found  in  the  ears,  which  many- vertiginous  people 
experience;  and  though  there  is  alfo  a tangible 
vertigo,  as  when  a blind'  perfon.  turns  round,  as 
mentioned  above;  yet  as'  this*,  circumgyration  of 
objects  is  an  hallucination  or  deception  of  the 
fenfe  of  tight,' we  are  to:  look  for  the  caufe  of  our 
appearing  to  move  forward,  when  we  flop  with 
our  eyes  clofed  after  gyration,  to  fome  affedtion 
of  this  fenfe.  Now,  thirdly,  if  the  fpedtra  formed 
in  the  eye  during  our  rotation  continue  to  change, 
when  we  hand  hill,  like  the  fpedtra  deferibed  in 
Sedt.  IK.  3.  6.  fuch  changes  mutt  fugged:  to  us 
the  idea  or  dentation  of  our  ftill  continuing  to 
turn  round;  as  is  the  cafe,  when  we  revolve  in  a 
light  room,  and  clofe  our  eyes  before  we'  hop. 
And  latlly,  on  opening  our  eyes  in  the  tituation 
above  deferibed,  the  objedts  we  chance  to  view 
amid  thefe  changing  fpedtra  in  the  eye,  mu  ft  feem 
to  move  in  a contrary  direction  ; as  the  moon 
fometimes  appears  to  move  retrograde,  when 
fwift-gliding  clouds  are  palling  forwards  fo  much 
nearer  the  eye  of  the  beholder. 

To  make  obfervations  on  faint  ocular  fpedtra 
requires  fome  degree  of  habit,  and' compofure  of 
mind,  and  even  patience;  fome  of  thofe  deferibed 
in  fedt.  XL.  were  found  difficult  to  fee,  by  many, 
who  tried  them ; now  it  happens,  that  the  mipd, 
during  the  confulion  of  vertigo,  when  all  the 
other  irritative  tribes  of  motion,  as  well  as  tliofe 
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of  vifion,  are  in  fome  degreie  difiurbed,  together 
with  the  fear  of  falling,  is  in  a very  unfit  Rate 
for  the  contemplation  of  fuch  weak  fenfations,  as 
are  occafioned  by  faint  ocular  fpedtra.  Yet  after 
frequently  revolving,  both  with  my  eyes  clofed, 
and  with  them  open,  and  attending  to  the  fpedtra 
remaining  in  them,  by  fhading  the  light  from  my 
eyelids  more  or  lefs  with  my  hand,  I at  length 
ceafed  to  have  the  idea  of  going  forward,  after  I 
flopped  with  my  eyes  clofed;  and  faw  changing 
fpedtra  in  my  eyes,  which  feemed  to  move,  as  it 
were,  over  the  field  of  vifion;  till  at  length,  by 
repeated  trials  on  funny  days,  I perfuaded  myfelf, 
on  opening  my  eyes,  after  revolving  fome  time, 
on  a fhelf  of  gilded  books  in  my  library,  that  I 
could  perceive  the  fpedtra  in  my  eyes  move  for- 
wards over  one  or  two  of  the  books,  like  the  va- 
pours in  the  air  of  a fummer’s  day;  and  could  fo 
far  undeceive  myfelf,  as  to  perceive  the  books  to 
Rand  Rill.  After  more  trials  I fometimes  brought 
myfelf  to  believe,  that  I faw  changing  fpedtra  of 
lights  and  fhades  moving  in  my  eyes,  after  turn- 
ing round  for  fome  time,  but  did  not  imagine 
either  the  fpedtra  or  the  objedts  to  be  in  a Rate  of 
gyration.  I fpeak,  however,  with  diffidence  of 
thefe  fadts,  as  I could  not  always  make  the  expe- 
riments fucceed,  when  there  was  not  a Rrong 
light  in  my  room,  or  when  my  eyes  were  not  in 
the  mofl  proper  Rate  for  fuch  obfervations. 

The  ingenious  and  learned  M.  Sauvage  has 
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mentioned  other  theories  to  account  for  the  ap- 
parent circumgyration  of  objects  in  vertiginous 
people.  As  the  retrograde  motions  of  the  parti- 
cles of  blood  in  the  optic  arteries,  by  fpafm,  or  by 
fear,  as  is  feen  in  the  tails  of  tadpoles,  and  mem- 
branes between  the  fingers  of  frogs.  Another 
caufe  he  thinks  may  be  from  the  librations  to  one 
fide,  and  to  the  other,  of  the  cryftalline  lens  in 
the  eye,  by  means  of  involuntary  actions  of  the 
mufcles,  which  conftitute  the  ciliary  procefs. 
Both  thefe  theories  lie  under  the  fame  objection 
as  that  of  Dr.  Wells  before  mentioned;  namely, 
that  the  apparent  motions  of  objects,  after  the 
obferver  has  revolved  for  fome  time,  ihould  ap- 
pear to  vibrate  this  way  and  that;  and  not  to 
circulate  uniformly  in  a direction  contrary  to  that, 
in  which  the  obferver  had  revolved. 

M.  Sauvage  has,  laftly,  mentioned  the  theory 
of  colours  left  in  the  eye,  which  he  has  termed 
imprefiions  on  the  retina.  He  fays,  “ Experience 
teaches  us,  that  imprefiions  made  on  the  retina 
by  a vifiblc  object  remain  fome  feconds  after  the 
objedt  is  removed;  as  appears  from  the  circle  of 
fire  which  we  fee,  when  a fire-ftick  is  whirled 
round  in  the  dark;  therefore  when  we  are  carried 
round  our  own  axis  in  a circle,  we  undergo  a 
temporary  vertigo,  when  we  flop;  becaufe  the 
imprefiions  of  the  circumjacent  objedis  remain  for 
a time  afterwards  on  the  retina.”  Nol'olog. 
Method.  Claf.  VIII.  l.  l.  We  have  before  ob- 
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ierved,  that  the  changes  of  thcfe  colours  remain- 
ing in  the  eye,  evinces  them  to  be  motions  of  the 
fine  terminations  of  the  retina,  and  not  impref- 
fions  on  it ; as  impreffions  on  a paffive  fubftance 
muft  either  remain,  or  ceafe  intirely. 

Having  reperufed  the  ingenious  Effay  of  Dr. 
Wells  on  Single  Viiion,  and  his  additional  ob- 
fervations  in  the  Gentleman’s  Magazine  on  the 
apparent  retrogreffion  of  objects  in  vertigo,  I am 
induced  to  believe,  that  this  apparent  retrogreffion 
of  objects  is  not  always  owing  to  the  fame  caufe. 

When  a perfon  revolves  with  his  eyes  clofed, 
till  he  becomes  vertiginous,  and  then  hands  hill 
without  opening  them,  he  feems  for  a while  to 
go  forward  in  the  fame  direction.  This  halluci- 
nation of  his  ideas  cannot  be  owing  to  ocular 
fpedtra,  becaufe,  as  Dr.  Wells  obfervcs,  no  fuch 
can  have  been  formed ; but  it  muft  arife  from  a 
limilar  continuance  or  repetition  of  ideas  belong- 
ing to  the  fenfe  of  touch,  inftead  of  to  the  lenfe 
of  vifton;  and  ffiould  therefore  be  called  a tangi- 
ble, not  a vifual,  vertigo-  In  common  language 
this  belief  of  continuing  to  revolve  for  fome  time, 
after  he  ftands  full,  when  a perlon  lias  turned 
round  for  a minute  in  the  dark,  would  be  called 
a deception  of  imagination. 

Now  at  this  time  if  he  opens  his  eyes  upon  a 
gilt  book,  placed  with  other  books  on  a fhell 
about  the  height  of  Jiis  eye,  the  gilt  book  feems 

to  recede  in  the  contrary  direction;  though  his 
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eyes  are  at  this  time  kept  quite  ftill,  as  well  as 
the  gilt  book.  For  if  his  eyes  were  not  kept  ftill, 
other  books  would  fall  on  them  in  fucceffton; 
which,  when  I repeatedly  made  the  experiment, 
did  not  occur;  and  which  thus  evinces,  that  no 
motion  of  the  eyes  is  the  caufe  of  the  apparent 
retroceffion  of  the  gilt  book.  Why  then  does 
it  happen? — Certainly  from  an  hallucination  of 
ideas,  or  in  common  language  the  deception  of 
^imagination. 

The  vertiginous  perfon  ftill  imagines,  that  he 
continues  to  revolve  forwards,  after  he  has  opened 
his  eyes;  and  in  confequence  that  the  objedts, 
which  his  eyes  happen  to  fall  upon,  are  revolving 
backward;  as  they  would  appear  to  do,  if  he  was 
actually  turning  round  with  his  eyes  open.  For 
he  has  been  accuftomed  to  obferve  the  motions 
of  bodies,  whether  apparent  or  real,  fo  much 
more  frequently  by  the  eye  than  by  the  touch  ; 
that  the  prefent  belief  of  his  gyration,  occafioned 
by  the  hallucinations  of  the  fenfe  of  touch,  is  at- 
tended with  ideas  of  fuch  imagined  motions  of 
vifible  objedls,  as  have  always  accompanied  his 
former  gyrations,  and  have  thus  been  affociated 
with  the  mufcular  actions  and  perceptions  of 
touch,  which  occurred  at  the  fame  time. 

When  the  remains  of  colours  are  feen  in  the 
eye,  they  are  termed  ocular  fpedtra;  when  re- 
maining founds  are  heard  in  the  ear,  they  may  be 
called  auricular  murmurs ; but  when  the  remain- 
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ing  motions,  or  ideas,  of  the  fenfe  of  touch  con- 
tinue, as  in  this  vertigo  of  a blind  folded  per- 
fon,  they  have  acquired  no  name,  but  may  be 
termed  evanefeent  titillations,  or  tangible  hallu- 
cinations. 

Whence  I conclude,  that  vertigo  may  have  for 
its  caufe  either  the  ocular  fpedtra  of  the  fenfe  of 
vifion,  when  a perfon  revolves  with  his  eyes 
open ; or  the  auricular  murmurs  of  the  fenfe  of 
hearing,  if  he  is  revolved  near  a cafcade;  or  the 
evanefeent  titillations  of  the  fenfe  of  touch,  if  he 
revolves  blindfold.  All  thefe  I fhould  with  to 
call  vanifhing  ideas,  or  fenfual  motions,  of  thofe 
organs  of  fenfe;  which  ideas,  or  fenfual  motions, 
have  lately  been  affociated  in  a circle,  and  there- 
fore for  a time  continue  to  be  excited.  And 
what  are  the  ideas  of  colours,  when  they  are  ex- 
cited by  imagination  or  memory,  but  the  repeti- 
tion of  finer  ocular  fpedtra  ? What  the  idea  of 
founds,  but  the  repetition  of  finer  auricular  mur- 
murs? And  what  the  ideas  of  tangible  objedts, 
but  the  repetition  of  finer  evanefeent  titillations  ? 

The  tangible,  and  the  auricular,  and  the  vilual 
vertigo,  are  all  perceived  by  many  people  for  a 
day  or  two  after  long  travelling  in  a boat  or 
coach;  the  motions  of  the  veffel,  or  vehicle,  or  ot 
the  furrounding  objects,  and  the  noile  of  the 
wheels  and  oars,  occur  at  intervals  of  reverie,  or 
at  the  commencement  of  fleep.  See  Sedt.  XX.  5. 

Thefe  ideas,  or  fenfual  motions,  of  fight,  of  hearing, 
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and  of  touch,  are  lucceeded  by  the  fame  effects  as 
the  ocular  fpedtra,  the  auricular  murmurs,  and 
the  evanefcent  titillations  above  mentioned ; that 
is,  by  a kind  of  vertigo,  and  cannot  in  that  relpedt 
be  diftineuifhed  from  them.  Which  is  a further 
confirmation  of  the  truth  of  the  dodtrine  delivered 
in  Sedt.  III.  of  this  work,  that  the  colours  remain- 
ing in  the  eyes,  which  are  termed  ocular  fpedtra, 
are  ideas,  or  fenfual  motions,  belonging  to  the 
fenfe  of  vifion,  which  for  too  long  a time  continue 
their  activity. 

Any  one,  who  hands  alone  on  the  top  of  a high 
tower,  if  he  has  not  been  accuftomed  to  balance 
himfelf  by  objects  placed  at  fuch  di dances  and 
with  fuch  inclinations,  begins  to  dagger,  and  en- 
deavours to  recover  himfelf  by  his  mufcular  feel- 
ings. During  this  time  the  apparent  motion  of 
obj<  dts  at  a didance  below  him  is  very  great,  and 
the  fpedtra  of  tliefe  apparent  motions  continue  a 
little  time  after  he  has  experienced  them  and  he 
is  perfuaded  to  incline  the  contrary  way  to  coun- 
teract their  effedts  ; and  either  immediately  falls, 
or  applying  his  hands  to  the  building,  ufes  his 
mufcular  feelings  to  prelerve  his  perpendicular 
attitude,  contrary  to  the  erroneous  perfuadons  of 
his  eyes.„  Whild  the  perfon,  who  walks  in 
the  dark,  daggers,'  but  without  dizzinefs  ; for  lie 
neither  has  the  fenfation  of  moving  objedts  to  take 
off  his  adention  from  his  mufcular  feelings,  nor 
has  he  the  fpedtra  of  thofc  motions  continued  on 

his 


34$  OF  VERTIGO.  Sect.  XX.  7. 

his  retina  to  add  to  his  condition.  It  happens 
indeed  fometimes  to  one  handing  on  a tower, 
that  the  idea  of  his  not  having  room  to  extend 
his  bafe  by  moving  one  of  his  feet  outwards,  when 
he  begins  to  incline,  fuperadds  fear  to  his  other 
inconveniencies  ; which  like  furprife,  joy,  or  any 
great  degree  of  fenfation,  enervates  him  in  a mo- 
ment, by  employing  the  whole  fenforial  power, 
and  by  thus  breaking  all  the  aflociated  trains  and 
tribes  of  motion. 

7.  The  irritative  ideas  of  objects,  whilft  we 
are  awake,  are  perpetually  prefent  to  our  fenfe  of 
fight ; as  we  view  the  furniture  of  our  rooms,  or 
the  ground  we  tread  upon,  throughout  the  whole 
day  without  attending  to  it.  And  as  our  bodies 
are  never  at  perfect  reft  during  our  waking  hours, 
thefe  irritative  ideas  of  objects  are  attended  per- 
petually with  irritative  ideas  of  their  apparent 
motions.  The  ideas  of  apparent  motions  arc 
always  irritative  ideas,  becaufe  we  never  attend  to 
them,  whether  we  attend  to  the  objects  themfelves, 
or  to  their  real  motions,  or  to  neither.  Hence 
the  ideas  of  the  apparent  motions  of  objects  are 
a complete  circle  of  irritative  ideas,  which  con- 
tinue throughout  the  day. 

Alfo  during  all  our  waking  hours,  there  is  a 
perpetual  conf  uted  found  of  various  bodies,  as  of 
the  wind  in  our  rooms,  the  fire,  diftant  converfa- 
tions,  mechanic  bufincfs ; this  continued  buzz, 
as  we  are  feldom  quite  motionlefs,  changes  its 
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loudnefs  perpetually,  like  the  found  of  a bell ; which 
rifes  and  falls  as  long  as  it  continues,  and  feems  lo 
pulfate  on  the  ear.  This  any  one  may  experience 
by  turning  himlelf  round  near  a waterfall;  or  by 
Unking  a glafs  bell,  and  then  moving  the  direc-’ 
tion  of  its  mouth  towards  the  ears,  or  from  them, 
as  long  as  its  vibrations  continue.  Hence  this 
undulation  of  indiftindt  found  makes  another 


concomitant  circle  of  irritative,  ideas,  which  con- 


tinues throughout  the  day. 

We  hear  this  undulating  found,  when  we  are 
perfectly  at  reft  ourfelves,  from  other  fonorous 
bodies  befides  bells;  as  from  two  organ-pipes, 
which  are  nearly  but  not  quite  in  unifon, 
when  they  are  founded  together.  When  a bell 
is  ftruck,  the  circular  form  is  changed  into  an 
elliptic  one ; the  longeft  axis  of  which,  as  the  vi- 
brations continue,  moves  round  the  periphery  of 
the  bell;  and  when  either  axis  of  this  ellipfe  is 
pointed  towards  our  ears,  the  found  is  louder; 
and  lefs  when  the  intermediate  parts  of  the  ellipfe 
are  oppofite  to  us.  The  vibrations  of  the  two 
organ-pipes  may  be  compared  to  Nonius’s  rule; 
the  found  is  louder,  when  they  coincide,  and  lefs 
at  the  intermediate  times.  But,  as  the  found  of 
bells  is  the  moft  familiar  of  thofe  founds,  which 
have  a contiderable  battement,  the  vertiginous 
patients,  who  attend  to  the  irritative  circles  of 
founds  above  deferibed,  generally  compare  it  to 
the  noife  of  bells. 


The 
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The  periftaltic  motions  of  our  ftomach  and  in- 
teftines,  and  the  fecretions  of  the  various  glands, 
are  other  circles  of  irritative  motions,  fome  of 
them  more  or  lefts  complete,  according  to  our 
abfti  nonce  or  latiety. 

So  that  the  irritative  ideas  of  the  apparent  mo- 
tions of  objects,  the  irritative  battements  of 
founds,  and  the  movements  of  our  bowels  and 
glands,  compote  a great  circle  of  irritative  tribes 
of  motion : and  when  one  contiderable  part  ot 
this  circle  of  motions  becomes  interrupted,  the 
whole  proceeds  in  confufion,  as  defcribcd  in  Sec- 
tion XVII.  l.  7.  on  Catenation  of  Motions. 

8.  Hence  a violent  vertigo,  from  whatever 
caufe  it  happens,  is  generally  attended  with  un- 
dulating noil'e  in  the  head,  perverflons  of  the 
motions  of  the  ftomach  and, duodenum,  unufual 
excretion  of  bile  and  gaftric  juice,  with  much 
pale  urine,  ibmctimes  with  yellownefs  of  the  thin, 
and  a difordered  fecretion  of  aim  oft  every  gland 
of  the  body,  till  at  length  the  arterial  fyftem  is 
affected,  and  fever  fuc.ceeds. 

Thus  bilious  vomitings  accompany  the  vertigo 
occaftoned  by  the  motion  of  a ihip;  and  when 
the  brain  is  rendered  vertiginous  by  a paralytic 
affection  of  any  part  of  the  body,  a vomiting  ge- 
nerally enfues,  and  a great  difcharge  ot  bile  : and 
hence  great  injuries  of  the  head  from  external 
violence  are  luccceded  by  bilious  vomitings, 
and  fometimes  by  abfeefles  of  the  liver.  And 
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hence,  when  a patient  is  inclined  to  vomit  from 
other  caufes,  as  in  tome,  fevers,  any  motions  of  the 
attendants  in  his  room,  or  of  himfelf  when  he  is 
raifed  or  turned  in  his  bed,  prefently  induces  the 
vomiting  by  fuperadding  a degree  of  vertigo. 

9.  And  converfely  it  is  very  ufjual  with  thofe, 
whofe  ftomachs  are  affedled  from  internal  caufes, 
to  be  afflicted  with  vertigo,  and  noife  in  the  head ; 
fucli  is  the  vertigo  of  drunken  people,  which  con- 
tinues, when  their  eyes  are  clofed,  and  themfelves 
in  a recumbent  pofture,  as  well  as  when  they  are 
in  an  erecfl  pollure,  and  have  their  eyes  open. 
And  thus  the  irritation  of  a (tone  in  the  bile-dudt, 
or  in  the  ureter,  or  an  inflammation  of  any  of  the 
inteftines,  are  accompanied  with  vomitings  and 
vertigo. 

In  thefe  cafes  the  irritative  motions  of  the  fto- 
maeh,  which  are  in  general  not  attended  to,  be- 
come fo  changed  by  fome  unnatural  ft imulus,  as 
to  become  uneafy,  and  excite  our  fenfation  or  at- 
tention. And  thus  the  other  irritative  trains  of 
motions,  which  are  aflociated  with  it,  become 
difordered  by  their  fympathy.  The  fame  hap- 
pens, when  a piece  of  gravel  flicks  in  the  ureter, 
or  when  fome  part  of  the  inteftinal  canal  becomes 
inflamed.  In  thefe  cafes  the  irritative  mufcular 
motions  are  flrft  difturbed  by  unufual  ftimulus, 
and  a difordered  adtion  of  the  fenfual  motions, 
or  dizzinefs  enlues.  While  in  fea-fleknefs  the 
difturbancc  of  the  irritative  fenfual  motions,  as 
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vertigo,  precedes;  and  the  difordered  irritative 
mufcular  motions,  as  thofe  of  the  ftomach  in 
vomiting,  follow. 

10.  When  thefe  irritative  motions  are  difturbed, 
if  the  degree  be  not  very  great,  the  exertion  of 
voluntary  attention  to  any  other  objedt,  or  any 
ludden  fenfation,  will  disjoin  thefe  new  habits  of 
motion.  Thus  fome  drunken  people  have  become 
fober  immediately,  when  any  accident  has  ftrong- 
ly  excited  their  attention ; and  fea-licknefs  has 
vanifhed,  when  the  fhip  has  been  in  danger. 
Hence  when  our  attention  to  other  objedts  is 
moft  relaxed,  as  juft  before  we  fall  afteep,  or  be- 
tween our  reveries  when  awake,  thefe  irritative 
ideas  of  motion  and  found  are  moft  liable  to  be 
perceived;  as  thofe,  who  have  been  at  lea,  or 
have  travelled  long  in  a coach,  feem  to  perceive 
the  vibrations  of  the  fhip,  or  the  rattling  of  the 
wheels,  at  thefe  intervals;  which  ceafe  again,  as 
foon  as  they  exert  their  attention.  That  is,  at 
thofe  intervals  they  attend  to  the  apparent  mo- 
tions, and  to  the  battement  of  founds  of  the  bo- 
dies around  them,  and  for  a moment  miftake 
them  for  thofe  real  motions  of  the  fhip,  and  noife 
of  wheels,  which  they  had  lately  been  accuftomed 
to : or  at  thefe  intervals  of  reverie,  or  on  the  ap- 
proach of  fleep,  thefe  fuppofed  motions  or  founds 
may  be  produced  entirely  by  imagination. 

We  may  conclude  from  this  account  of  vertigo., 
that  fea-  fickncfs  is  not  an  effort  of  nature  to  re- 
lieve 


4 


Sect.  XX.  n. 


OF  VERTIGO. 


353 


lieVe  herfelfj  but  a nccefiary  confequence  of  the 
afloeiationS  or  catenations  of  animal  motions. 
And  may  thence  infer,  that  the  vomiting,  which 
attends  the  gravel  in  the  ureter,  inflammations  of 
the  bowels,  and  the  commencement  of  fome  fe- 
vers, has  a limilar  origin,  and  is  not  always  an 
effort  of  the  vis  medicatrix  naturae.  But  where 
the  adtion  of  the  organ  is  the  immediate  confe- 
quence of  the  ftimulating  caufe,  it  is  frequently 
exerted  to  diflodge  that  ftimulus,  as  in  vomiting 
up  an  emetic  drug;  at  other  times,  the  action  of 
an  organ  is  a general  effort  to  relieve  pain,  as  in 
convul lions  of  the  locomotive  mufclcs  ; other  ac- 
tions drink  up  and  carry  on  the  fluids,  as  in  ab- 
forption  and  fecretion ; all  which  may  be  termed 
efforts  of  nature  to  relieve,  or  to  preferve  herfelf. 

1 1 . The  cure  of  vertigo  will  frequently  depend 
on  our  previoufly  inveftigating  the  caufe  of  it, 
which  from  what  has  been  delivered  above  may 
originate  from  the  difordcr  of  any  part  of  the 
great  tribes  of  irritative  motions,  and  of  the  af- 
lociate  motions  catenated  with  them. 

Many  people,  when  they  arrive  at  fifty  or  fixty 
years  of  age,  are  affedted  with  flight  vertigo; 
.♦which  is  generally  but  wrongly  aferibed  to  indi- 
geftion,  but  in  reality  ariles  from  a beginning  de- 
fedt  of  their  fight;  as  about  this  time  they  all'o 
find  it  neceflary  to  begin  to  ule  ipedtaeles,  when 
they  read  final  1 prints,  efpecially  in  winter,  or  by 
candle  light,  but  are  yet  able  to  read  without 
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them  during  the  fummer  days,  when  the  light  is 
Wronger.  Tliefe  people  do  not  fee  objects  fo 
diltindtly  as  formerly,  and  by  exerting  their  eyes 
more  than  ufual,  they  perceive  the  apparent  mo- 
tions of  objedis,  and  eonfound  them  with  the 
real  motions  of  them ; and  therefore  cannot  ac- 
curately balance  thcmfelves  fo  as  eafily  to  preferve 
their  perpendicularity  by  them. 

That  is,  the  apparent  motions  of  objects,  which 
are  at  reft,  as  we  move  by  them,  fhould  only  ex- 
cite irritative  ideas  : but  as  thefe  are  now  become 
lefs  diftindt,  owing  to  the  beginning  imperfection 
of  our  fight,  we  are  induced  voluntarily  to  attend 
to  them ; and  then  thefe  apparent  motions  be- 
come fuccceded  by  fenfation ; and  thus  the  other 
parts  of  the  trains  of  irritative  ideas,  or  irritative 
mufcular  motions,  become  difordered,  as  explain- 
ed above.  In  thefe  cafes  of  flight  vertigo  I have 
always  promifed  my  patients,  that  they  would 
get  free  from  it  in  two  or  three  months,  as  they 
fhould  acquire  the  habit  of  balancing  their  bo- 
dies by  lefs  diftindt  objedts,  and  have  feldom  been 
iniftaken  in  my  prognoftic. 

There  is  an  auditory  vertigo,  which  is  called  a 
noife  in  the  head,  explained  in  No.  7.  of  this 
fedtion,  which  alfo  is  very  liable  to  affedt  people 
in  the  advance  of  life,  and  is  owing  to  their  hear- 
ing lefs  perfedtly  than  before.  This  is  fometimes 
called  a ringing,  and  fometimes  a tinging,  or 

buzzing,  in  the  ears,  and  is  occafoned  by  our 

full 
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fir  ft  experiencing  a dilagreeable  fenfation  from 
our  not  being  able  diftindtly  to  hear  the  tounds, 
we  ufed  formerly  to  hear  diftindtly.  And  this 
dilagreeable  fenfation  excites  defire  and  confe- 

O 

quent  volition;  and  when  we  voluntarily  attend 
to  final  1 indiftindt  founds,  even  the  whifpering 
of  the  air  in  a room,  and  the  pulfations  of  the 
arteries  of  the  ear  are  fucceeded  by  fenfation; 
which  minute  founds  ought  only  to  have  pro- 
duced irritative  fenfual  motions,  or  unperceived 
ideas.  See  Section  XVII.  3.  6.  Thefe  patients 
after  a while  lofe  this  auditory  vertigo,  by  ac- 
quiring a new  habit  of  not  attending  voluntarily 
to  thefe  indiftindt  founds,  but  contenting  them- 
felves  with  the  lei's  accuracy  of  their  fenle  of 
hearing. 

Another  kind  of  vertigo  begins  with  the  dis- 
ordered adtion  of  fome  irritative  mufcular  mo- 
tions, as  thofe  of  the  ftomach  from  intoxication, 
or  from  emetics ; or  thofe  of  the  ureter,  from  the 
ftimulus  of  a ftone  lodged  in  it ; and  it  is  proba- 
ble, that  the  difordered  motions  of  fome  of  the 
great  congeries  of  glands,  as  of  thofe  which  form 
the  liver,  or  of  the  inteftinal  canal,  may  occafion 
vertigo  in  confequence  of  their  motions  being 
afibciatcd  or  catenated  with  tha  great  circles  of 
irritative  motions ; and  from  hence  it  appears, 
that  the  means  of  cure  muft  be  adapted  to  the 
caufe. 

To  prevent  fca-licknefs  it  is  probable,  that  the 
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habit  of  Twinging  for  a week  or  two  before  going 
on  fhipboard  might  be  of  fervice.  For  the  ver- 
tigo from  failure  of  light,  fpe6tacles  may  be  ufed. 
For  the  auditory  vertigo,  aether  may  be  dropt  into 
the  ear  to  ftrmulate  the  part,  or  to  diffolve  ear- 
wax,  if  fuch  be  a part  of  the  caufe.  For  the 
vertigo  arifing  from  indigeftion,  the  pemvian 
bark  arid  a blifter  are  recommended.  And  for 
that  owing  to  a done  in  the  ureter,  venefedtion, 
cathartics,  opiates,  fal  foda  aerated. 

12.  Definition  of  vertigo.  1.  Some  of  the  ir- 
ritative fenluai,  or  mufcular  motions,  which  were 
ufually  not  fucceeded  by  fenfation,  are  in  this 
difeafe  fuceeeded  by  fenfation ; and  the  trains  or 
circles  of  motions,  which  were  ufually  catenated 
with  them,  are  interrupted,  or  inverted,  or  pro- 
ceed in  confufion.  2.  The  fenfitive  and  volun- 
tary motions  continue  undilturbed.  3.  The  af- 
fociate  trains  or  circles  of  motions  continue;  but 
their  catenations  with  fome  of  the  irritative  mo- 
tions are  difordered,  or  inverted,  or  diflevered- 
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j,  Sleep  from  fatieiy  of  hunger.  From  rocking  children. 
From  uniform  founds.  a;  Intoxication  from  common  food 
after  fatigue  and  inanition.  3 . From  wine  or  opium.  Chil- 
nefs  after  meals.  Vertigo.  Why  pleafure  is  produced  by 
intoxication , and  by  fwinging  and  rocking  children.  And 
why  pain  is  relieved  by  it.  4.  Why  drunkards  f agger  and 
fammer , and  are  liable  to  ivcep.  And  become  deht  ioust 
fleepy  and f upid.  6.  Or  make  pale  urine  and  vomit.  7. 
Objcfls  are  feen  double.  8.  Attention  of  the  mind  dimi- 
nijhes  drunkennefs.  9.  Difordered  irritative  motions  of  all 
the  fenfes.  10.  Dfcafes  from  drunkennefs.  \i.  Defini- 
tion of  drunkennefi. 

1.  In  the  ftale  of  nature  when  the  fenfe  of 
hunger  is  appeafed  by  the  ftimulus  of  agreeable 
food,  the  buiinefs  of  the  day  is  over,  and  the  hu- 
man favage  is  at  peace  with  the  world,  he  then 
exerts  little  attention  to  external  objedts,  pleating 
reveries  of  imagination  fucceed,  and  at  length 
fleep  is  the  refult : till  the  nourilhment  which  he 
has  procured,  is  carried  over  every  part  of  the 
fyftem  to  repair  the  injuries  of  a6lion,  and  he 
awakens  with  frefh  vigour,  and  feels  a renewal  of 
his  fenfe  of  hunger. 
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The  juices  of  fome  bitter  vegetables,  as  of  the 
poppy  and  the  laurocerafus,  and  the  ardent  fpirit 
produced  in  the  fermentation  of  the  fugar  found 
in  vegetable  juices,  are  fo  agreeable  to  the  nerves 
of  the  domach,  that,  taken  in  a fmall  quantity, 
they  inftantly  pacify  the  fenfe  of  hunger;  and 
the  inattention  to  external  ftimuli  with  the  re- 
veries of  imagination,  and  deep,  fucceeds,  in 
the  fame  manner  as  when  the  ftomach  is  filled 
with  other  lefs  intoxicating  food. 

This  inattention  to  the  irritative  motions  occa- 
fioned  by  external  dimuli  is  a very  important  cir- 
cumdance  in  the  approach  of  fleep,  and  is  pro- 
duced in  young  children  by  rocking  their  cradles: 
during  which  all  vifible  objedts  become  indidindt 
to  them.  An  uniform  foft  repeated  found,  as  the 
murmurs  of  a gentle  current,  or  of  bees,  are  faid 
to  produce  the  fame  effedt,  by  prefenting  indif- 
tmdt  ideas  of  inconfequential  founds,  and  by  thus 
dealing  our  attention  from  other  objects,  whiiit 
by  their  continued  reiterations  they  become  fami- 
liar themfelves,  and  we  ceafe  gradually  to  attend 
to  any  thing,  ancl  deep  enfues. 

2.  After  great  fatigue  or  inanition,  when  the 
domach  is  fuddenly  til  led  with  defh  and  vegetable 
food,  the  inattention  to  external  dimuli,  and  the 
reveries  of  imagination,  become  fo  confpicuous 
as  to  amount  to  a degree  of  intoxication.  -The 
fame  is  at  any  time  produced  by  fuperadding  a 

little  wine  or  opium  to  our  common  meals ; or 
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by  taking  thefe  feparately  in  confidcrable  quan- 
tity ; and  this  more  efficacioufly  after  fatigue  or 
inanition  ; becaufe  a lefs  quantity  of  any  ftimu- 
lating  material  will  excite  an  organ  into  energetic 
action,  after  it  has  lately  been  torpid  from  cle- 
fed  of  ftimulus ; as  objeds  appear  more  lumi- 
nous, after  we  have  been  in  the  dark;  and  be- 
caufe the  fufpenlion  .of  volition,  which  is  the  im- 
mediate caufe  of  ileep,  is  fooner  induced,  after  a 
continued  voluntary  exertion  has  in  part  exhauft- 
ed  the  fenforial  power  of  volition  ; in  the  fame 
manner  as  we  cannot  eontrad  a tingle  mufcle  long 
together  without  intervals  ofinadion. 

3.  In  the  beginning  of  intoxication  we  are  in- 
clined to  fleep,  as  mentioned  above,  but  by  the 
excitement  of  external  circumtiances,  as  of  noife, 

1 1 

light,  butinefs,  or  by  the  exertion  of  volition,  we 
prevent  the  approaches  of  it,  and  continue  to  take 
into  our  ftomach  greater  quantities  of  the  inebriat- 
ing materials.  By  thefe  means  the  irritative 
movements  of  the  ftomach  are  excited  into  greater 
adion  than  is  natural;  and  in  confequejice  all 
the  irritative  tribes  and  trains  of  motion,  which 
are  catenated  with  them,  become  fufceptible  of 
ftronger  adion  from  their  accuftorrjed  llimuli; 
bccaufe  thefe  motions  are  excited  both  by  their 
ufual  irritation,  and  by  their  aftociation  with 
the  increafed  actions  of  the  ftomach  and  ladeals. 
lienee  the  fkin  glows,  and  the  heat  of  the  body 
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is  increafed,  by  the  more  energetic  action  of  the 
whole  glandular  fytlem ; and  pleafure  is  intro- 
duced in  confequence  of  thefe  increafed  motions 
from  internal  flimulus.  According  to  Law  5. 
Se6l.  IV.  on  Animal  Caufation. 

From  this  great  increafe  of  irritative  motions 
from  internal  flimulus,  and  the  increafed  fenfa- 
tion  introduced  into  the  fyftem  in  confequence; 
and  fecondly,  from  the  increafed  fenfitivc  motions 
in  confequence  of  this  additional  quantity  of  fen- 
iation,  fo  much  fenforial  power  is  expended,  that 
the  voluntary  power  becomes  feebly  exerted,  and 
the  irritation  from  the  flimulus  of  external  ob- 
jects is  lefs  forcible  ; the  external  parts  of  the  eye 
are  not  therefore  voluntarily  adapted  to  the  dif- 
tances  of  objedls,  whence  the  apparent  motions 
of  thofe  objects  either  are  feen  double,  or  become 
too  indiflindt  for  the  purpofe  of  balancing  the 
body,  and  vertigo  is  induced. 

Hence  we  become  acquainted  with  that  very 
curious  circumflance,  why  the  drunken  vertigo 
is  attended  with  an  increafe  of  pleafure ; for  the 
irritative  ideas  and  motions  occafioned  by  inter- 
nal flimulus,  that  were  not  attended  to  in  our  lo- 
ber  hours,  are  now  jufl  fo  much  increafed  as  to 
be  lucceeded  by  pleafurable  fenfation,  in  the 
fame  manner  as  the  more  violent  motions  of  our 
organs  are  fuccecded  by  painful  fenfation.  And 
hence  a greater  quantity  of  pleafurable  fenfation 
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is  introduced  into  the  conftitution ; which  is  at- 
tended in  l'ome  people  with  an  iiicreafe  of  bene- 
volence and  good  humour. 

If  the  apparent  motions  of  objects  is  much  in- 
creafed,  as  when  we  revolve  on  one  foot,  or  arc 
fwung  on  a rope,  the  ideas  of  thefe  apparent  mo- 
tions are  alfo  attended  to,  and  are  fucceeded  with 
pleafurable  fenfation,  till  they  become  familiar 
to  us  by  frequent  ufe.  Hence  children  are  at 
firft  delighted  with  thefe  kinds  of -exercife,  and 
with  riding,  and  failing,  and  hence  rocking  young 
children  .inclines  them  to  fleep.  For  though  in 
the  vertigo  from  intoxication  the  irritative  ideas 
of  the  apparent  motions  of  objedls  arc  indiftin£t 
from  their  decreafe  of  energy : yet  in  the  vertigo 
occafioned  by  rocking  or  Twinging  the  irritative 
ideas  of  the  apparent  motions  of  objedls  are  in- 
creased in  energy,  and  hence  they  induce  plea- 
fure  into  the  fyftcm,  but  are  equally  indiftirict, 
and  in  confequence  equally  unfit  to  balance  our- 
l’elves  by.  This  addition  of  pleafure  precludes 
defire  or  averfion,  and  in  confequence  the  vo- 
luntary power  is  feebly  exerted,  and  on  this  ac- 
count rocking  young  children  inclines  them  to 
deep. 

In  what  manner  opium  and  wine  a £1  in  reliev- 
ing pain  is  another  article,  that  well  deferves  our 
attention.  There  are  many  pains  that  originate 
from  defeat  as  well  as  from  excels  of  ltimulus; 
Cl  thefe  are  thofe  of  the  fix  appetites  of  hunger, 
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thirft,  luft,  the  want  of  heat,  of  diftcntion,  and 
of  frefh  air.  Thus  if  our  cutaneous  capillaries 
ceafe  to  acft  from  the  diminifhed  ftimulus  of  heat, 
when  we  are  expofed  to  cold  weather,  or  our  fto- 
mach  is  uneafy  for  want  of  food;  thefe  are  both 
pains  from  defeat  of  ftimulus,  and  in  confequencc 
opium,  which  ftimulates  all  the  moving  fyftem 
into  incrcafed  action,  muft  relieve  them.  But 
this  is  not  the  cafe  in  thofe  pains,  which  arife 
from  excefs  of  ftimulus,  as  in  violent  inflamma- 
tions; in  thefe  the  exhibition  of  opium  is  fre- 
quently injurious  by  increafing  the  adtion  of  the 
fyftem  already  too  great,  as  in  inflammation  of 
the  bowels  mortification  is  often  produced  by  the 
ftimulus  of  opium.  Where,  however,  no  fuch 
bad  confequences  follow  ; the  ftimulus  of  opium, 
by  increafing  all  the  motions  of  the  fyftem,  ex- 
pends fo  much  of  the,  fenforial  power,  that  the 
adiions  of  the  whole  fyftem  loon  become  feebler, 
and  in  confequence  thofe  which  produced  the 
pain  and  inflammation. 

4.  When  intoxication  proceeds  a little  fur- 
ther, the  quantity  of  pleafurable  fenfation  is  fo 
far  incrcafed,  that  all  defire  ccafes,  for  there  is  no 
pain  in  the  fyftem  to  excite  it,  Hence  the  volun- 
tary exertions  are  diminifhed,  daggering  and 
flafnmering  fucc.ecd;  and  the  trains  of  ideas  lie- 
come  more  and  more  inconfiftcnt  from  this  defeat 
of  voluntary  exertion,  as  explained  in  the  fedtions 
bn  fleep  and  reverie,  whilft  thofe  paflions  which 
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are  immixcd  with  volition  are  more  vividly  felt, 
and  fhewn  with  lets  refcrve ; hence  pining  love, 
or  fuperftitious  fear,  and  the  maudling  tear  drop- 
ped on  the  remembrance  of  the  moil  trifling  dif- 
trefs. 

5.  At  length  all  thefe  circumftances  are  in- 
creafed  ; the  quantity  of  pleafure  introduced  into 
the  fyftem  by  the  increafed  irritative  mufcular  mo- 
tions of  the  whole  fanguiferous,  and  glandular, 
and  abforbent  fvftems,  becomes  fo  great,  that  the 
organs  of  fenfe  are  more  forcibly  excited  into 
adtion  by  this  internal  pleafurable  fenfation,  than 
by  the  irritation  from  the  Itimulus  of  external  ob- 
jects. Hence  the  drunkard  ceafes  to  attend  to 
external  Stimuli,  and  as  volition  is  now  alfo  luf- 
pended,  the  trains  of  his  ideas  become  totally  in- 
confiftent  as  in  dreams,  or  delirium : and  at 
length  a ftupor  fucceeds  from  the  great  exhauf- 
tion  of  lenforial  power,  which  probably  docs  not 
even  admit  of  dreams,  and  in  which,  as  in  apo- 
plexy, no  motions  continue  but  thofe  from  inter- 
nal ftimuli,  from  fenfation,  and  from  aflociation. 

6.  In  other  people  a paroxyfm  of  drunkennefs 
has  another  termination  ; the  inebriate,  as  foon 
as  he  begins  to  be  vertiginous,  makes  pale  urine 
in  great  quantities  and  very  frequently,  and  at 
length  becomes  tick,  vomits  repeatedly,  or  purges, 
or  has  profufe  fweats,  and  a temporary  fever  en- 
fues  with  a quick  ftrong  pulfe.  This  in  tome 
hours  is  iucceeded  by  fleep ; but  the  unfortunate 
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bacchanalian  docs  not  perfectly  recover  himfelf 
till  about  the  fame  time  of  the  fucceeding  day, 
when  his  courfe  of  inebriation  began.  As  fhewn 
in  Sect.  XVI T.  ].  7.  on  Catenation.  The  tem- 
porary fever  with  ftrong  pulfe  is  owing  to  the 
fame  canfe  as  the  glow  on  the  fkin  mentioned  in 
the  third  paragraph  of  this  Sedlion : the  flow  of 
urine  and  licknefs  arife  from  the  whole  fyftem  of 
irritative  motions  being  thrown  into  contrition  by 
their  aflociations  with  each  other  ; as  in  fea-fick- 
nefs,  mentioned  in  Sect.  XX.  4.  on  Vertigo  ; and 
which  is  more  fully  explained  in  Sedtion  XXIX. 
on  Diabetes. 

7.  In  this  Vertigo  from  internal  caufes  we  fee 
objects  double,  as  two  candles  inflead  ot  one, 
which  is  thus  explained.  Two  lines  drawn 
through  the  axes  of  our  two  eyes  meet  at  the  ob- 
ject wre  attend  to:  this  angle  of  the  optic  axes  in- 
creafes  or  diminifhes  with  the  lefs  or  greater  dif- 
tances  of  obje&s.  All  obje&s  before  or  behind 
the  place  where  this  angle  is  formed,  appear 
double  ; as  any  one  may  oblerve  by  holding  up 
a pen  between  his  eyes  and  the  candle  , v hen  lie 
looks  attentively  at  a fpot  on  the  pen,  and  carelefs- 
]y  at  the  candle,  it  will  appear  double  ; and  the 
reverfe  when  lie  looks  attentively  at  the  candle 
and  carelefsly  at  the  pen  ; fo  that  in  this  cafe  the 
mufcles  of  the  eye,  like  thofe  ot  the  limbs,  ftng,- 
gcr  and  are  difobedient  to  the  expiring  efforts  of 

volition.  Numerous  objebls  are  indeed,  iomc- 
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times  ifeen  by  the  inebriate,  occafioned  by  the 
refractions  made  by  the  tears',  which  ftand  upon 

his  eye-lids.  / V 

8.  This  vertigo  a-lfo  continues,  when  the  ine- 
briate lies  in  his  bed,  in  the  dark,  or  with  his 
eyes  clofed  ; and  this  more  powerfully  than  when 
he  is  ereft,  and  in  the  light.  For  the  irritative 
ideas  of  the  apparent  motions  of  objedls  arc  now 
* excited  by  irritation  from  internal  ftimulus,  or 
by  affociation  with  other  irritative  motions  ; and 
the  inebriate,  like  one  in  a dream,  believes  the 
objects  of  thefe  irritative  motions  to  be  prelent, 
and  feels  himfelf  vertiginous.  I have  obferved 
in  this  lituation,  fo  long  as  my  eyes  and  mind 
were  intent  upon  a book,  the  ficknefs  and  vertigo 
ceafed,  and  were  renewed  again  the  moment  I 
difcontinued  this  attention ; as  was  explained  in 
the  preceding  account  of  fea-ficknefs.  Some 
drunken  people  have  been  known  to  become  fo* 
ber  inftantly  from  fome  accident,  that  has  flrongly 
excited  their  attention,  as  the  pain  of  a broken 
bone,  or  the  news  of  their  houfe  being  on  fire. 

Q.  Sometimes  the  vertigo  from  internal  caufes, 
as  from  intoxication,  or  at  the  beginning  of  fome 
fevers,  becomes  fo  univerfal,  that  the  irritative 
motions  which  belong  to  other  organs  of  fenfe 
are  lucceeded  by  lenfation  or  attention,  as  well  as 
thofe  of  the  eye.  The  vertiginous  noife  in  the 
cars  has  been  explained  in  Sedition  XX.  on  Verti- 
go. The  tafte  of  the  faliva,  which  in  general  is 

not 
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not  attended  to,  becomes  perceptible,  and  the  pa- 
llets complain  of  a bad  tafte  in  their  mouth. 

The  common  lmells  of  the  furrounding  air 
fometimcs  excite  the  attention  of  thefe  patients, 
and  bad  fmells  arc  complained  of,  which  to  other 
people  arc  imperceptible.  The  irritative  motions 
that  belong  to  the  fenle  of  preffure,  or  of  touch, 
are  attended  to,  and  the  patient  conceives  the  bed 
to  librate,  and  is  fearful  of  falling  out  of  it.  The 
irritative  motions  belonging  to  the  fenfes  of  de- 
tention, and  of  heat,  like  thole  above  mentioned, 
become  attended  to  at  this  time : hence  vve  feel 
the  puliation  of  our  arteries  all  over  us,  and  com- 
plain of  heat,  or  of  cold,  in  parts  of  the  body 
where  there  is  no  accumulation  or  diminution  of 

O 

adtual  heat.  All  which  are  to  be  explained,  as 
in  the  la  ft  paragraph,  by  the  (irritative  ideas  be- 
longing to  the  various  fenfes  being  now  excited 
by  internal  ftimuli,  or  by  their  aflociations  with 
other  irritative  motions.  And  that  the  inebriate, 
like  one  in  a dream,  believes  the  external  objects, 
which  ufually  caufed  thefe  irritative  ideas,  to  be 
now  prefent. 

10.  The  difeafes  in  confequence  of  frequent  in- 
ebriety, or  of  daily  taking  much  vinous  fpirit 
without  inebriety,  confift  in  the  paralyfis,  which 
is  liable  to  fuccecd  violent  ftimulation.  Organs, 
whole  adtions  are  aflbeiated  with  others,  are  fre- 
quently niore  affcdled  than  the  organ,  which  is 
ftimulatcd  into  too  violent  adtion.  See  Scdh 

XXIV. 
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XXIV.  *2.  8.  Hence  in  drunken  people  it  gene- 
rally happens,  that  the  fecretory  veffels  of  the 
liver  become  firft  paralytic,  and  a torpor  with 
confequent  gall-ftones  or  lcirrhus  of  this  vifc us  is 
induced  with  concomitant  jaundice;  otherwiic 
it  becomes  inflamed  in  confequence  of  previous 
torpor,  and  this  inflammation  is  frequently  trans- 
ferred to  a more  fenfible  part,  which  is  aflociated 
with  it,  and  produces  the  gout,  or  the  rofy  erup- 
tion of  the  face,  or  fome  other  leprous  eruption 
on  the  head,  or  arms,  or  legs.  Sometimes  the 
ftomach  is  firft  affedted,  and  paralyfis  of  the  lac- 
teal fyftem  is  induced  : whence  a total  abhor- 
rence from  flefh-food,  and  general  emaciation. 
In  others  the  lymphatic  fyftem  is  affedled  with 
paralyfis,  and  dropfy  is  the  confequence.  In  fome 
inebriates  the  torpor  of  the  liver  produces  pain 
without  apparent  feirrhus,  or  gall-ltones,  or  in- 
flammation, or  confequent  gout,  and  in  thefe 
epilepfy  or  infanity  are  often  the  confequence. 
All  which  will  be  more  fully  treated  of  in  the 
courfe  of  the  work. 

I am  well  aware,  that  it  is  a common  opinion, 
that  the  gout  is  as  frequently  owing  to  gluttony 
in  eating,  as  to  intemperance  in  drinking  fer- 
mented or  fpirituous  liquors.  To  this  I anfwer, 
that  I have  feen  no  perlbn  affiidled  with  the  gout, 
who  has  not  drunk  freely  of  fermented  liquor,  as 
wine  and  water,  or  frnall  beer;  though  as  the  dif- 
pofition  to  all  the  dilcales,  which  have  originated 
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from  intoxication,  is  in  lbme  degree  hereditary,  a 
lets  quantity  ot  fpirituous  potation  will  induce 
the  gout  in  thefe,  who  inherit  the  difpolition 
from  their  parents.  To  which  I mult  add,  that 
in  young  people  the  rheumatifm  is  frequently  mif- 
taken  for  the  gout. 

Spice  is  feldam  taken  in  fueh  quantity  as  to  do 
any  material  injury  to  the  fyftem,  flelh-meats  as 
well  as  vegetables  are  the  natural  diet  of  man- 
kind ; with  thefe  a glutton  may  be  crammed  up 
to  the  throat,  and  fed  fat  like  a flailed  ox  ; but 
he  will  not  be  difeafed,  unlcfs  he  adds  fpirituous 
or  fermented  liquor  to  his  food.  This  is  well 
known  in  the  diflilleries,  where  the  fwine,  which 
are  fattened  by  the  fpirituous  fediments  of  barrels, 
acquire  difeafed  livers.  But  mark  what  happens 
to  a man,  who  drinks  a quart  of  wine  or  of 
ale,  if  he  has  not  been  habituated  to  it.  He  lofes 
the  ule  of  both  .his  limbs  and  of  hisunderflanding  ! 
He  becomes  a temporary'idiot,  and  has  a tem- 
porary flroke  of  the  palfy ! And  though  he 
flowly  recovers  after  fome  hours,  is  it  not  rca- 
lonable  to  conclude,  that  a perpetual  repetition 
of  fo  powerful  a poifon  mull  at  length  perma- 
nently a ffebt  him?— If  a perfon  accidentally  be- 
comes intoxicated  by  eating  a few  mulhrooms  of 
a peculiar  kind,  a general  alarm  is  excited,  and 
he  is  faid  to  be  poifoned,  and  emetics  are  exhi- 
bited ; but  fo  familiarifed  are  we  to  the  intoxi- 
cation from  vinous  fpirit,  that  it  occafions  laugh- 
ter rather  than  alarm. 
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There  is  however  confiderable  danger  in  too 
haftily  difcontinuing  the  ufe  of  fo  ftrong  a ftimu- 
lus,  left  the  torpor  of  the  fyftem,  or  paralyfis, 
fhould  fooner  be  induced  by  the  omiffton  than  by 
the  continuance  of  this  habit,  when  unfortunately 
acquired.  A golden  rule  for  determining  the 
quantity,  which  may  with  fafety  be  dilcontinued, 
is  delivered  in  Se<ft.  XII.  7-  8. 

11.  Definition  of  drunkeimefs.  Many  of  the 
irritative  motions  are  much  increafed  in  energy 
by  internal  ftimulation. 

2.  A great  additional  quantity  of  pleafurable 
fenfation  is  occafioned  by  this  increafed  exertion 
of  the  irritative  motions.  And  many  fenfitive  mo- 
tions are  produced  in  confequence  of  this  increaf- 
ed fenfation. 

3.  The  aftociated  trains  and  tribes  of  motions, 
catenated  with  the  increafed  irritative  and  fenfi- 
tive motions,  are  difturbed,  and  proceed  in  con- 
dition. 

4.  The  faculty  of  volition  is  gradually  impair- 
ed, whence  proceeds  the  inftability  of  locomo- 
tion, inaccuracy  of  perception,  and  inconfiftency 
of  ideas ; and  is  at  length  totally  fufpended,  and 
a temporary  apoplexy  fucceeds. 
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SECT.  XXII. 

OF  PROPENSITY  TO  MOTION,  REPETITION 
AND  IMITATION. 

I.  Accumulation  of  finfirial  power  in  hemiplegia,  in  Jleep , 
in  cold  fit  of  fever,  in  the  locomotive  mufcles , in  the  organs 
offenfe.  Produces  propenfity  to  action.  II.  Repetition  by 
three  fenforial powers.  In  rhim.es  and  alliterations , in  mu~ 
fic,  dancing,  architecture,  landfcape-painting,  beauty. 
III.  I . Perception  confifis  in  imitation.  Four  kinds  of  imi- 
tation. 2.  Voluntary.  Dogs  taught  to  dance.  3.  Senfitive. 
Hence  fympathy,  and  all  our  virtues.  Contagious  matter 
of  venereal  ulcers,  of  hydrophobia,  of jail-fever , offnall-pox, 
produced  by  imitation,  and  the  fix  of  the  embryon.  4,  Ir- 
ritative imitation.  5.  Imitations  refilvable  into  ajjocia- 
tions. 

I.  1.  In  the  hemiplegia,  when  the  limbs  on 
one  fide  have  loft  their  power  of  voluntary  mo- 
tion, the  patient  is  for  many  days  perpetually  em- 
ployed in  moving  thofe  of  the  other.  2.  When 
the  voluntary  power  is  fufpended  diming  fleep, 
there  commences  a ceafelels  flow  of  fenlitive  mo- 
tions, or  ideas  of  imagination,  which  compofe  our 
dreams.  3.  When  in  the  cold  fit  of  an  intermit- 
tent fever  fome  parts  of  the  lyftem  have  for  a time 

continued  torpid,  and  have  thus  expended  lefs 

than 
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than  their  ufual  expenditure  of  fenforial  power; 
a hot  fit  fucoeeds,  with  violent  action  of  thofe 
veffelsj  which  had  previoiffiy  been  quiefcent. 
All  thefe  are  explained  from  an  accumulation  of 
fenforial  power  during  the  inactivity  of  fome  part 
of  die  fyftem. 

Betides  the  very  great  quantity  of  fenforial 
power  perpetually  produced  and  expended  in 
moving  the  arterial,  venous,  and  glandular  fyf- 
tems,  with  the  various  organs  of  digeftion,  as  de- 
fcribed  in  Section  XXXII.  3.  2.  there  is  alfo  a 
conflant  expenditure  of  it  by  the  aCtion  of  our 
locomotive  mufcles  and  organs  of  fenfe.  Thus 
the  thicknefs  of  the  optic  nerves,  where  they  en- 
ter the  eye,  and  the  great  expanfion  of  the 
nerves  of  touch  beneath  the  whole  of  the  cuticle, 
evince  the  great  confumption  of  fenforial  power 
by  thefe  fenfes.  And  our  perpetual  mufcular 
aCtions  in  the  common  offices  of  life,  and  in  con- 
fiantly  preferving  the  perpendicularity  of  our 
bodies  during  the  day,  evince  a confiderable  ex> 
penditure  of  the  fpirit  of  animation  by  our  loco- 
motive mufcles.  It  follows  that  if  the  exertion  of 
thefe  organs  of  fenfe  and  mufcles  be  for  a while 
intermitted,  that  fome  quantity  of  fenforial  power 
mull  be  accumulated,  and  a propenfity  to  activity 
of  fome  kind  enfue  from  the  increafed  excitability 
of  the  fyftem.  Whence  proceeds  the  irkfome- 
nefs  of  a continued  attitude,  and  of  an  indolent 
life. 
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However  fmall  this  hourly  accumulation  of 
the  fpirit  of  animation  may  be,  it  produces  a 
propenlity  to  fome  kind  of  adtion  ; but  it  never- 
thelefs  requires  either  dcfire  or  averfion,  either 
pleaiure  or  pain,  or  fome  external  ftimulus,  or 
a previous  link  of  affociation,  to  excite  the  fyf- 
tem  into  activity ; thus  it  frequently  happens, 
when  the  mind  and  body  are  fo  unemployed  as 
not  to  poffefs  any  of  the  three  firft  kinds  of  fti- 
muli,  that  the  laft  takes  place,  and  confumes  the 
fmall  but  perpetual  accumulation  of  fenforial 
power.  Whence  fome  indolent  people  repeat 
the  fame  verfe  for  hours  together,  or  hum  the 
fame  tune.  Thus  the  poet : 

Onward  he  trudged,  not  knowing  what  he  fought. 

And  whittled  as  he  went,  for  want  of  thought. 

II.  The  repetitions  of  motions  may  be  at  firft 
produced  either  by  volition,  or  by  fenfation,  or 
by  irritation,  but  they  foon  become  ealier  to  per- 
form than  any  other  kinds  of  adtion,  becaufe  they 
foon  become  aflociated  together,  according  to 
Law  the  lcventh,  Section  IV.  on  Animal  Caufa- 
tion.  And  becaufe  their  frequency  of  repetition, 
if  as  much  fenforial  power  be  produced  during 
every  reiteration  as  is  expended,  adds  to  the  fa- 
cility of  their  production. 

If  a ftimulus  be  repeated  at  uniform  intervals 
of  time,  as  deferibed  in  Secft.  XII.  3.  3.  the  ac- 
tion, whether  of  our  mulcles  or  organs  of  fenfe, 


373 


Sect.  XXII.  2. 1.  AND  IMITATION. 

is  produced  with  Till  greater  facility  or  energy ; 
becaufe  the  fenforial  power  of  affociation,  men- 
tioned above,  is  combined  with  the  fenforial 
power  of  irritation ; that  is,  in  common  language, 
the  acquired  habit  affifts  the  power  of  the  ftimu- 
lus. 

This  not  only  obtains  in  the  annual,  lunar,  and 
diurnal  catenations  of  animal  motions,  as  explain- 
ed in  Se£t.  XXXVI.  which  are  thus  performed 
with  great  facility  and  energy ; but  in  every  lefs 
circle  of  actions  or  ideas,  as  in  the  burthen  of  a 
long,  or  the  reiterations  of  a dance.  To  the  fa- 
cility and  diftinctnefs,  with  which  we  hear 
founds  at  repeated  intervals,  we  owe  the  pleafure, 
which  we  receive  from  mufical  time,  and  from 
poetic  time ; as  defcribed  in  Botanic  Garden, 
P.  2.  Interlude  3.  And  to  this  the  pleafure  we 
receive  from  the  rhimes  and  alliterations  of  mo- 
dern verlification  ; the  l'ource  of  which  without 
this  key  would  be  difficult  to  difeover.  And  to 
this  likewife  ffiould  be  aferibed  the  beauty  of  the 
duplicature  in  the  perfect  tenfe  of  the  Greek 
verbs,  and  of  feme  Latin  ones,  as  tango  tetegi, 
mordeo  momordi. 

There  is  no  variety  of  notes  referable  to  the 
gamut  in  the  beating  of  the  drum,  yet  if  it  be  per- 
formed in  mufical  time,  it  is  agreeable  to  our 
ears ; and  therefore  this  pleafurable  fenfation  muft 
be  owing  to  the  repetition  of  the  divifions  of  the 
founds  at  certain  intervals  of  time,  or  mufical 
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bars.  Whether  thcfe  times  or  bars  are  diftinguifh- 
ed  by  a paufe,  or  by  an  emphafis,  or  accent,  cer- 
tain it  is,  that  this  diftin&ion  is  perpetually  re- 
peated; otherwile  the  ear  could  not  determine  in- 
ftantly,  whether  the  fucceffions  of  found  were  in 
common  or  in  triple  time.  In  common  time 
there  is  a divilion  between  every  two  crotchets,  or 
other  notes  of  equivalent  time;  though  the  bar  in 
written  muhe  is  put  after  every  fourth  crotchet, 
or  notes  equivalent  in  time ; in  triple  time  the 
divilion  or  bar  is  after  every  three  crotchets,  or 
notes  equivalent;  fo  that  in  common  time  the 
repetition  recurs  more  frequently  than  in  triple 
time.  The  grave  or  heroic  verfes  of  the  Greek 
and  Latin  poets  are  written  in  common  time ; 
the  French  heroic  verfes,  and  Mr.  Anltie’s  hu- 
morous verfes  in  his  Bath  Guide,  are  written  in 
the  fame  time  as  the  Greek  and  Latin  verfes,  but 
are  one  bar  fhortcr.  The  Englifn  grave  or  heroic 
verfes  are  meafured  by  triple  time,  as  Mr.  Pope’s 
tranilation  of  Homer. 

But  befides  thefe  little  circles  of  mulical  time, 
there  are  the  greater  returning  periods,  and  the 
ftill  more  diltant  choruffes,  which,  like  the 
rhimes  at  the  ends  of  verfes,  owe  their  beauty  to 
repetition;  that  is,  to  the  facilily  and  diliin&nefs 
with  which  we  perceive  founds,  which  we  ex- 
pert to  perceive,  or  have  perceived  before;  or  in 
the  language  of  this  work,  to  the  greater  cafe  and 
energy  with  which  our  organ  is  excited  by  the 
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combined  fenforial  powers  of  affociation  and  irri- 
tation, than  by  the  latter  fingly. 

A certain  uniformity  or  repetition  of  parts  en- 
ters the  very  compolition  of  harmony.  Thus  two 
octaves  neareft  to  each  other  in  the  fcale  com- 
mence their  vibrations  together  after  every  fecond 
vibration  of  the  higher  one.  And  where  the  fir  ft, 
third,  and  fifth  compofe  a chord  the  vibrations 
concur  or  coincide  frequently,  though  lefs  fo 
than  in  the  two  odtaves.  It  is  probable  that  thefe 
chords  bear  fome  analogy  to  a mixture  of  three 
alternate  colours  in  the  fun’s  lpectrum  feparatcd 
by  a prifm.' 

The  pleafure  we  receive  from  a melodious  fuc- 
ceffion  of  notes  referable  to  the  gamut  is  derived 
from  another  fource,  viz.  to  the  pandiculation  or 
counteranion  of  antagonifl  fibres.  See  Botanic 
Garden,  P.  2.  Interlude  3.  If  to  thefe  be  added 
our  early  affociations  of  agreeable  ideas  with 
certain  proportions  of  found,  I fuppofe,  from 
thefe  three  fources  fp rings  all  the  delight  of  mu- 
fie,  fo  celebrated  by  ancient  authors,  'and  fo  en- 
thufiaftically  cultivated  at  prefent.  See  Se£t.  XVI, 
No.  10.  on  Infiincl. 

This  kind  of  pleafure  arifing  from  repetition, 
that  is  from  the  facility  and  diftindtnefs,  with 
which  we  perceive  and  underhand  repeated  fen-, 
fations,  enters  into  all  the  agreeable  arts ; and 
when  it  is  carried  to  excefs  is  termed  formality. 
The  art  of  dancing  like  that  of  nuific  depends 
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for  a great  part  of  the  plealurc,  it  affords,  on  re- 
petition ; architecture,  especially  the  Grecian, 
confifts  of  one  part  being  a repetition  of  another; 
and  hence  the  beauty  of  the  pyramidal  outline  in 
landfcape-p^inting  ; where  one  fide  of  the  picture 
may  be  laid  in  fome  meafureto  balance  the  other. 
So  university  does  repetition  contribute  to  our 
pleafure  - in  the  fine  arts,  that  beauty  itfelf  has 
been  ^defined  by  lome  writers  to  confift  in  a due 
combination  of  uniformity  and  variety.  See  Sed. 
XVI.  6 

III.  1.  Man  is  termed  by  Ariftotle  an  imitative 
animal ; this  propenfity  to  imitation  not  only  ap- 
pears in  the  actions  of  children,  but  in  all  the 
cufloms  and  "fafhions  of  the  world:  many  thou- 
sands tread  in  the  beaten  paths  of  others,  for  one 
who  traverfes  regions  of  his  own  difeovery.  The 
origin  of  this  propenfity  of  imitation  has  not, 
that  I recoiled,  been  deduced  from  any  known 
principle;  when  any  adion  prefects  itfelf  to  the 
vie\V  of  a child,  as  of  whetting  a knife,  or  thread- 
ing a needle,  the  parts  of  this  adion  in  refped 
of  time,  motion,  figure,  are  imitated  by  a part  of 
the  retina  of  his  eye;  to  perform  this  adion 
therefore  with  his  hands 'is  eafier  to  him  than  to 
invent  a;iy  new  ad  ion,  becaufe  it  confifts  in  re- 
peating with  another  fet  of  fibres,  viz.  with  the 
moving  mufcles,  what  he  had  juft  performed  by 
fome  parts  of  the  retina;  juft  as  in  dancing  we 
transfer  the  times  of  motion  from  the  adions  of 
6 the 
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the  auditory  nerves  to  the  mufcles  of  the  limbs. 
Imitation  therefore  confifts  of  repetition,  which 
we  have  fhewn  above  to  be  the  ealieft  kind  of 
animal  adlion,  and  which  we  perpetually  fall  into, 
when  we  poffefs  an  accumulation  of  fenforial 
power,  which  is  not  otherwife  called  into  exer- 
tion. 

It  has  been  fhewn,  that  our  ideas  are  configu- 
rations of  the  organs  of  fenfe,  produced  origi- 
nally in  confequence  of  the  ftimulus  of  external 
bodies.  And  that  thefe  ideas,  or  configurations 
of  the  organs  of  fenfe,  refemble  in  fome  property 
a correfpondent  property  of  external  matter;  as 
the  parts  of  thefenfes  of  fight  and  of  touch,  which 
are  excited  into  action,  refemble  in  figure  the 
figure  of  the  Simulating  body;  and  probably  alfo 
the  colour,  and  the  quantity  of  denfity,  which 
they  perceive.  As  explained  in  Se6t.  XIV.  2.  2. 
Hence  it  appears,  that  our  perceptions  themfelves 
are  copies,  that  is,  imitations  of  fome  properties 
of  external  matter  ; and  the  propenfity  to  imita- 
tion is  thus  interwoven  with  our  exiftence,  as  it 
is  produced  by  the  ftimuli  of  external  bodies,  and 
is  afterwards  repeated  by  our  volitions  and  fenfa- 
tions,  and  thus  conftitutes  all  the  operations  of 
our  minds. 

2.  Imitations  refolve  themfelves  into  four 
kinds,  voluntary,  fenfitive,  irritative,  and  afiociate. 
J he  voluntary  imitations  are,  when  we  imitate  de- 
liberately the  actions  of  others,  either  by  mimic- 
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ry,  as  in  acting  a play,  or  in  delineating  a 
flower  ; or  in  the  common  actions  of  our  lives,  as 
in  our  drefs,  cookery,  language,  manners,  and 
even  in  our  habits  of  thinking. 

Not  only  the  greateft  part  of  mankind  learn  all 
the 'common  arts  of  life  by  imitating  others,  but 
brute  animals  feem  capable  of  acquiring  know- 
ledge with  greater  facility  by  imitating  each  other, 
than  by  any  methods  by  which  we  can  teach 
them ; as  dogs  and  cats,  when  they  are  tick, 
learn  of  each  other  to  eat  grafs ; and  I fuppofe, 
that  by  making  an  artificial  dog  perform  certain 
tricks,  as  in  dancing  on  his  hinder  legs,  a living 
dog  might  be  eatily  induced  to  imitate  them  ; and 
that  the  readietl  way  of  inftru cling  dumb  animals 
is  by  pradtifing  them  with  others  of  the  fame 
fpecies,  which  have  already  learned  the  arts  we 
with  to  teach  them.  The  important  ule  of  imi- 
tation in  acquiring  natural  language  is  mentioned 
in  Sedtion  NVI.  7.  and  8.  on  Inflindt. 

3.  The  fenlitive  imitations  are  the  immediate 
confequences  of  pleafure  or  pain,  and  thefe  are 
often  produced  even  contrary  to  the  efforts  of  the 
will.  Thus  many  young  men  on  feeing  cruel  lur- 
gical  operations  become  tick,  and  fome  even  feel 
pain  in  the  parts  of  their  own  bodies,  which  they 
fee  tortured  or  wounded  in  others;  that  is,  they 
in  fome  meafure  imitate  by  the  exertions  of  their 
own  fibres  the  violent  adtions,  which  they  wit- 
neffed  in  thofe  of  others.  In  this  cale  a double 
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imitation  takes  place,  firft  the  obferver  imitates  y 
with  the  extremities  of  the  optic  nerve  the  man- 
gled limbs,  which  are  prefent  before  his  eyes ; 
then  by  a lecond  imitation  he  excites  l'o  violent 
action  of  the  fibres  of  his  own  limbs  as  to  pro- 
duce pain  in  ihofe  parts  of  his  own  body,  which  he 
faw  wounded  in  another.  In  thefe  pains  produced 
by  imitation  the  effedt  has  fome  fimilarity  to  the 
caufe,  which  diftinguifhes  them  from  thofe  pro- 
duced bjt  affociation  ; as  the  pains  of  the  teeth, 
called  tooth-edge,  which  are  produced  by  affo- 
ciation  with  difagreeable  founds,  as  explained  in 
Seed.  XVI.  JO. 

The  effea  of  this  powerful  agent,  imitation,  in 
the  moral  world,  is  mentioned  in  Sedt.  XVI.  7.  as  it 
is  the  foundation  of  all  our  intelledlual  fympathies 
with  the  pains  and  pleafures  of  others,  and  is  in 
confequence  the  fource  of  all  our  virtues.  For  in 
what  confifts  our  fympathy  with  the  miferies,  or 
with  the  joys,  of  our  fellow  creatures,  but  in  an 
involuntary  excitation  of  ideas  in  fome  meafure' 
fimilar  or  imitative  of  thofe,  which  we  believe  to 
exifi:  in  the  minds  of  the  perfons,  whom  we  conj- 
miferate  or  congratulate  ? 

There  are  certain  concurrent  or  fucceffivc  ac- 
tions of  fome  of  the  glands,  or  other  parts  of  the 
body,  winch  are  potfefied  of  fenfation,  which  be- 
come intelligible  from  this  propenfity  to  imita- 
tion. Of  thefe  are  the  produbtion  of  matter  by 
the  membranes  of  the  fauces,  or  by  the  fkin,  in 

confequence 
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confequence  of  the  venereal  difeafe  previoufly 
affedting  the  parts  of  generation.  Since  as  no 
fever  is  excited,  and  as  neither  the  blood  of  fuch 
patients,  nor  even  the  matter  from  ulcers  of  the 
throat,  or  from  cutaneous  ulcers,  will  by  inocu- 
lation produce  the  venereal  difeafe  in  others,  as 
\ ' 

obferved  by  Mr.  Hunter,  there  is  reafon  to  con- 
clude, that  no  contagious  matter  is  conveyed  thi- 
ther by  the  blood -vel Pels,  but  that  a milder  mat- 
ter is  formed  by  the  adtions  of  the  fine  veffels  in 
thofe  membranes  imitating  each  other.  Sec  Sec- 
tion XXXIII.  2.  Q.  In  this  difeafe  the  adtions 
of  thefe  veffels  producing  ulcers  on  the  throat 
and  flvin  are  imperfedt  imitations  of  thofe  pro- 
ducing chancre,  or  gonorrhoea  ; fincc  the  matter 
produced  by  them  is  not  infedlious,  while  the 
imitative  adtions  in  the  hydrophobia  appear  to  be 
perfedt  refemblances,  as  they  produce  a material 
equally  infectious  with  the  original  one,  which 
induced  them. 

The  contagion  from  the  bite  ofti  mad  dog  dif- 
fers from  other  contagious  materials,  from  its  be- 
ins  communicable  from  other  animals  to  man- 
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kind,  and  from  many  animals  to  each  other;  the 
phenomena  attending  the  hydrophobia  are  in 
fome  degree  explicable  on  the  foregoing  theory. 
The  infedlious  matter  does  not  appear  to  enter 
the  circulation,  as  it  cannot  be  traced  along  the 
courfe  of  the  lymphatics  from  the  wound,  nor 
is  there  any  fwelling  of  the  lymphatic  glands, 

nor 
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nor  docs  any  fever  attend,  as  occurs  in  the  fmall- 
pox,  and  in  many  other  contagious  difeafes  ; yet 
by  tome  unknown  procefsthe  difeafe  is  communi- 
cated from  the  wound  to  the  throat,  and  that 
many  months  after  the  injury,  fo  as  to  produce 
pain  and  hydrophobia,  with  a fecretion  of  infec- 
tious faliva  of  the  fame  kind,  as  that  of  the  mad 
dog,  which  inflidted  the  wound. 

This  fubjedl  is  very  intricate. — It  would  ap- 
pear, that  by  certain  morbid  addons  of  the  falivary 
glands  of  the  mad  dog,  a peculiar  kind  of  faliva  is 
produced;  which  being  inftilled  into  a wound  of 
another  animal  Simulates  the  cutaneous  or  mu- 
cous glands  into  morbid  addons,  but  which  are 
ineffedlual  in  relpedt  to  the  produdHon  of  a fimi- 
lar  contagious  material ; but  the  falivary  glands 
by  irritative  fynipathy  are  thrown  into  limilar  ac- 
tion, and  produce  an  infedlious  faliva  limilar  to 
that  inftilled  into  the  wound. 

Though  in  many  contagious  fevers  a material 
limilar  to  that  which  produced  the  difeafe,  is 
thus  generated  by  imitation  ; yet  there  are  other 
infedlious  materials,  which  do  not  thus  propagate 
themfelves,  but  which  feem  to  adl  like  flow  poi- 
fons.  Of  this  kind  was  the  contagious  matter, 
which  produced  the  jail-fever  at  the  affizes  at 
Oxford  about  a century  ago.  Which,  though 
fatal  to  fo  many,  was  not  communicated  to  their 
nurfes  or  attendants.  In  thefe  cafes,  the  imita- 
tions of  the  fine  veflels,  as  above  deferibed,  ap- 
• pear 
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pear  to  be  imperfect,  and  do  not  therefore  pro- 
duce a matter  fimilar  to  that,  which  ftimulates 
them;  in  this  circumftance  refembling  the  vene- 
real matter  in  ulcers  of  the  throat  or  fkin,  accord- 
ing to  the  curious  difeovery  of  Mr.  Hunter  above 
related,  who  found,  by  repeated  inoculations, 
that  it  would  not  infedh  Hunter  on  Venereal 
Difeafe,  Part  vi.  ch.  1. 

Another  example  of  morbid  imitation  is  in  the 
production  of  a great  quantity  of  contagious  mat- 
ter, as  in  the  inoculated  fmall-pox,  from  a fmall 
quantity  of  it  inferted  into  the  arm.  Thefe  par- 
ticles of  contagious  matter  Simulate  the  extremi- 
ties of  the  tine  arteries  of  the  tkin,  and  caufe 
them  to  imitate  the  motions  by  which  themfelves 
were  produced,  and  thus  to  produce  a thoufand- 
fokl  of  a fimilar  material.  As  different  kinds  of 
light  may  be  fuppofed  to  ftimulate  parts  of  the 
retina  into  different  kinds  of  motion,  fo  the  ap- 
plication of  different  contagious  matters  may  be 
believed  to  ftimulate  the  fine  terminations  of  the 
arteries  into  different  kinds  of  motion,  which 
may  form  matters  fimilar  to  themfelves.  This  is 
truly  difficult  to  underftand,  but  may  be  con- 
ceived to  depend  on  this  circumftance ; that  thofe 
matters,  which  ftimulate  other  bodies  into  aeftion, 
and  the  bodies  thus  ftimulated,  muft  poffefs  fome 
common  properties,  as  fpoken  of  in  Seift.  XIV. 
4.  See  Se61.  XXXIII.  2.  6.  Other  inftances 
are  mentioned  in  the  Sedlion  on  Generation, 

which 
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which  ffiew  the  probability,  that  the  extremities 
of  the  feminal  glands  may  imitate  certain  ideas 
of  the  mind,  or  actions  of  the  organs  of  fenfe, 

1 

and  thus  occalion  the  male  or  female  fex  of  the 
embryon.  See  Se(d.  XXXIX.  6. 

4.  We  come  now  to  thofe  imitations,  which 
are  not  attended  with  fenlattion.  Of  thefe  are  all 
the  irritative  ideas  already  explained,  as  when  the 
retina  of  the  eye  imitates  by  its  adlion  or  confi- 
guration the  tree  or  the  bench,  which  I fhun  in 
walking  pall  without  attending  to  them.  Other 
examples  of  thefe  irritative  imitations  are  daily 
obfcrvable  in  common  life ; thus  one  yawning 
perfon  fhall  fet  a whole  company  a yawning; 
and  fome  have  acquired  winking  of  the  eyes  or 
impediments  of  fpeech  by  imitating  their  com- 
panions without  being  confcious  of  it. 

5.  Belides  the  three  fpecics  of  imitations  above 

deferibed  there  may  be  fome  aflociate  motions, 
which  may  imitate  each  other  in  the  kind  as 
wrell  as  in  the  quantity  of  their  atdion ; but  it  is 
difficult  to  diflinguiffi  them  from  the  affociations 
of  motions  treated  of  in  Se<dion  XXXV.  Where 
the  aedions  of  other  perfons  are  imitated  there 
can  be  no  doubt,  or  where  we  imitate  a precon- 
ceived idea  by  exertion  of  our  locomotive  muf- 
cles,  as  in  painting  a dragon  ; all  thefe  imitations 
may  aptly  be  referred  to  the  lources  above  de- 
feribed of  the  propenfity  to  aedivity,  and  the  faci- 
lity of  repetition  ; at  the  fame  time  I do  not  af- 
* 1 firm, 
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firm,  that  all  thofe  other  apparent  fenfitive  and 
irritative  imitations  may  not  be  refolvable  into 
affociations  of  a peculiar  kind,  in  which  certain 
diftant  parts  of  fimilar  irritability  or  fenfibility, 
and  which  have  habitually  adted  together,  may 
affedt  each  other  exadtly  with  the  fame  kinds  of 
motion  ; as  many  parts  are  known  to  fympathife 
in  the  quantity  of  their  motions.  And  that  there- 
fore they  may  be  ultimately  refolvable  into  affo- 
ciations  of  adlion,  as  deferibed'  in  Sedl.  XXXV. 
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SECT.  XXIII. 

OF  THE  CIRCULATORY  ' SYSTEM. 


I.  The  heart  and  arteries  have  no  antagonift  mufclcs.  F eins 

abforb  the  blood,  propel  it  forwards,  and  diflend  the  heart ; 
contraction  of  the  heart  di/lends  the  arteries.  Fena  por- 
tarum.  II.  Glands  which  take  their  fluids  from  the  blood . 
With  long  necks,  with Jh  or  t necks.  III.  Abforb  ent  fy ft  cm. 

IV.  Heat  given  out  from  glandular  fecretions.  Blood 
changes  colour  in  the  lungs  and  in  the  glands  and  capillaries. 

V.  Blood  is  abforbed  by  veins,  as  chyle  by  la  deal  vefj'eh, 

otherwife  they  could  not  join  their  fir  earns.  VI.  Two  kinds 

of  flimulus,  agreeable  and  difagreeable.  Glandular  appe- 
tency. Glands  originally  pojjejfed  fenfation. 


I.  1.  We  now  Rep  forwards  to  illuftrate  fome 
of  the  phenomena  of  difeafes,  and  to  trace  out 
their  molt  efficacious  methods  of  cure;  and  ffiali 
commence  the  fubje6t  with  a ffiort  defeription  of 
the  circulatory  fyflemu 

As  the  nerves,  whole  extremities  form  our  va- 
rious organs  of  fenle  and  mufcles,  are  all  joined, 
or  communicate,  by  means  of  the  brain,  for  the 
convenience  perhaps  of  the  diftribution  of  a fub- 
tile  ethereal  fluid  for  the  purpofe  of  motion  ; fo 
all  thofc  veffels  of  the  body,  which  carry  the 
vol.  i.  C c grofler 
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grofler  fluids  for  the  purpofes  of  nutrition,  com- 
municate with  each  other  by  the  heart. 

The  heart  and  arteries  are  hollow  mufcles,  and 
are  therefore  indued  with  power  of  contraction 
in  confequence  of  ftimulus,  like  all  other  mufcu- 
lar  fibres ; but,  as  they  have  no  antagonift  muf- 
cles, the  cavities  of  the  veflels,  which  they  form, 
would  remain  for  ever  clofed,  after  they  have 
contracted  themfelves,  unlefs  fome  extraneous 
power  be  applied  to  again  diftend  them.  This 
extraneous  power  in  refpeCt  to  the  heart  is  the 
current  of  blood,  which  is  perpetually  abforbed 
by  the  veins  from  the  various  glands  and  capilla- 
ries, and  pufhcd  into  the  heart  by  a power  pro- 
bably very  fimilar  to  that,  which  raifes  the  fap  in 
vegetables  in  the  fpring,  which,  according  to 
Dr.  Hale’s  experiment  on  the  flump  of  a vine, 
exerted  a force  equal  to  a column  of  water  above 
twenty  feet  high.  This  force  of  the  current  of 
blood  in  the  veins  is  partly  produced  by  their 
abforbent  power,  exerted  at  the  beginning  of 
every  fine  ramification;  which  may  be  conceived 
to  be  a mouth  abforbing  blood,  as  the  mouths  of 
the  la&eals  and  lymphatics  abforb  chyle  and 
lymph.  And  partly  by  their  intermitted  com- 
preflion  by  the  pulfations  of  their  generally  con- 
comitant arteries ; by  which  the  blood  is  perpe- 
tually propelled  towards  the  heart,  as  the  valves 
in  many  veins,  and  the  abforbent  mouths  in  them 
all,  will  not  fufFer  it  to  return. 


The 
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The  blood,  thus  forcibly  inje&ed  into  the 
chambers  of  the  heart,  diftends  this  combination 
of  hollow  mufcles ; till  by  the  ftimulus  of  difteii- 
tion  they  contract  themfelves ; and,  pufhing  for- 
wards the  blood  into  the  arteries,  exert  fufficieiit 
force  to  overcome  in  lets  than  a fecond  of  time 
the  vis  inertias,  and  perhaps  fome  elafticity,  of 
the  very  extent! ve  ramifications  of  the  two  great 
fyftems  of  the  aortal  and  pulmonary  arteries.  The 
power  necetfary  to  do  this  in  fo  thort  a time  muff 
be  confiderable-,  and  has  been  varioufly  efiimated 
by  different  phytiologifts. 

The  mufcular  coats  of  the  arterial  fyffem  are 
then  brought  into  adtion  by  the  ftimulus  of  dif- 
tention,  and  propel  the  blood  to  the  mouths,  or 
through  the  convolutions,  which  precede  the 
fecretory  apertures  of  the  various  glares  and 
capillaries. 

In  the  veflels  of  the  liver  there  is  no  interven- 
tion of  the  heart;  but  the  vena  portarum,  which 
does  the  office  of  an  artery,  is  diftended  by  the 
blood  poured  into  it  from  the  mefenteric  veins, 
and  is  by  this  diftention  ftimulated  to  contract 
itfelf,  and  propel  the  blood  to  the  mouths  of  the 
numerous  glands,  which  compofe  that  vifcus. 

The  power  of  abforption  in  vegetable  roots 
was  fhewn  by  the  experiments  of  Dr.  Hales  on 
vine-ftumps  to  be  equal  to  the  preffure  of  thirty- 
eight  inches  of  quickfilver.  Veg.  Staticks,  p.  10 7. 
and  from  the  experiments  of  Mr.  Cooper,  who 

Cc2  tied 
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tied  the  thoracic  dudts  of  living  dogs,  it  appeared, 
that  the  abforbent  power  of  the  laHeals  and  lym- 
phatics always  burlt  the  rcceptaculum  chyli. 

Mr.  Cooper  adds,  “ The  contractile  powers  of 
the,  abforbents  are  proved  by  tliefe  experiments  to 
be  very  ftrong ; for  it  appears,  that  their  aCtion 
is  fufficicnt  to  occalion  a rapture  of  their  coats. 

It  is  true,  that  the  rcceptaculum  chyli,  which  was 
the  part  broken,  is  thinner  and  lefs  capable  of  A 
reliitance  than  the  thoracic  duCt ; yet  it  is  able 
to  bear  the  preflurc  of  a column  of  quickfilver 
more  than  two  feet  in  height.  The  force  there- 
fore exerted  by  the  abforbents  mult  be  acknow- 
ledged to  be  greater  than  that  of  fuch  a column 
of  mercury;  more  elpecially  when  it  is  remem- 
bered, that  living  parts  will  refill  a force,  which 
will  readily  tear  them  when  dead.”  Medical 
Refearches.  London,  17Q8,  p.  110. 

Dr.  Hales  made  experiments  fimilar  to  thofe 
on  the  Humps  of  vines  above  mentioned,  by 
opening  the  crural  arteries  of  a horle,  a dog,  and 
a fallow  deer,  by  applying  mercurial  gauges 
to  meafure  the  projectile  impetus  of  their  blood  ; 
and  found  that  of  the  vine-flump  to  be  five  times 
greater  than  the  iorce  of  the  blood  in  the  great- 
crural  artery  of  a horfe,  feven  times  greater  than 
that  of  a dog,  and  eight  times  greater  than  that  ot 
a fallow  doe 

The  power  of  absorption  in  the  animal  fyflem 

exerts  a force  fuperior  to  that  of  the  heart,  though 

perhaps 
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perhaps  with  lefs  velocity;  and  thus  removes  all 
difficulty  of  accounting  for  the  circulation  in  the 
veins  .and  abforbents  ; and  confequently  of  the 
circulation  in  the  aortal  arteries  of  fiffi,  and  in 
the  vena  portarum,  or  the  bile-fecreting  artery  of 
the  liver  of  quadrupeds. 

II.  1.  The  glandular  fyftem  of  veffels  may  be 
divided  into  thofe,  which  take  fome  fluid  from 
the  circulation;  and  thole,  which  give  fomething 
to  it.  Thole,  which  take  their  fluid  from  the  cir- 
culation, are  the  various  glands,  by  which  the  tears, 
bile,  urine,  perfpiration,  and  many  other  fccre- 
tions  are  produced  ; tliefe  glands  probably  conflfl: 
of  a mouth  to  feledt,  a belly  to  digeft,  and  an 
excretory  aperture  to  emit  their  appropriated 
fluids ; the  blood  is  conveyed  by  the  power  of  the 
heart  and  arteries  to  the  mouths  of  thefe  glands,  it 
is  there  taken  up  by  the  living  power  of  the  gland, 
and  carried  forwards  to  its  belly,  and  excretory 
aperture,  where  a part  is  feparated,  and  the  re- 
mainder abforbed  by  the  veins  for  further  purpofes. 

Some  of  thefe  glands  are  furnifhed  with  long 
convoluted  necks  or  tubes,  as  the  feminal  ones, 
which  are  curioufly  feen  when  injedted  with 
quickfllver.  Others  feem  to  conflfl  of  fhorter 
tubes,  as  that  great  congeries  of  glands,  which 
conftitute  the  liver,  and  thole  of  the  kidneys. 
Some  have  their  excretory  apertures  opening  into 
refervoirs,  as  the  urinary  and  gall-bladders.  And 
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others  on  the  external  body,  as  thofe  which  fe- 
crete  the  tears,  and  perfpirable  matter. 

Another  great  fyflem  of  glands,  which  ha  re  very 
fhort  necks,  are  the  capillary  veffels ; by  which 
the  infenfible  perlpiration  is  fecretcd  on  the  fkin; 
and  the  mucus  of  various  confluences,  which  lu- 
bricates the  interfliecs  of  the  cellular  membrane, 
of  the  mufcular  fibres,  and  of  all  the  larger  cavi- 
ties of  the  body.  From  the  want  of  a long  con- 
volution of  veffels  fome  have  doubted,  whether 
thefe  capillaries  fhould  be  confidered  as  glands* 
and  have  been  led  to  conclude,  that  the  perfpir- 
able matter  rather  exuded  than  was  fecreted.  But 
the  fluid  of  perforation  is  not  fimple  water, 
though  that  part  of  it,  which  exhales  into  the 
air  may  be  fuch;  for  there  is  another  part  of  it, 
which  in  a ftate  of  health  is  abforbed  again;  but' 
which,  when  the  abforbents  are  difeafed,  remains 
on  the  furface  of  the  fkin,  in  the  form  of  feurf, 
or  indurated  mucus.  Another  thing,  which 
thews  their  fimilitude  to  other  glands,  is  their 
fenfibility  to  certain  affections  of  the  mind  ; as  is 
feen  in  the  deeper  colour  of  the  fkin  in  the  bluffy 
of  fhame,  or  the  greater  palencfs  of  it  from  fear. 

III.  Another  feriesof  glandular  veffels.  is  called 
the  abforbent  fyflem  ; thefe  open  their  mouths 
into  all  the  cavities,  and  upon  all  thofc  furfaces. 
of  the  body,  where  the  excretory  apertures  of 
the  other  glands  pour  out  their  fluids.  The 
mouths  of  the  abforbent  fyflem  drink  up  a part 
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or  the  whole  of  thefe  fluids,  and  carry  them  for- 
wards by  their  living  power  to  their  refpedtive 
glands,  which  are  called  conglobate  glands. 
There  thefe  fluids  undergo  fome  change,  before 
they  pafs  on  into  the  circulation  ; but  if  they  are 
very  acrid,  the  conglobate  gland  fwells,  and 
fometimes  fuppurates,  as  in  inoculation  of  the 
fmall-pox,  in  the  plague,  and  in  venereal  ab- 
forptions ; at  other  times  the  fluid  may  perhaps 
continue  there,  till  it  undergoes  fome  chemical 
change,  that  renders  it  lets  noxious  ; or,  what  is 
more  likely,  till  it  is  regurgitated  by  the  retro- 
grade motion  of  the  gland  in  fpontaneous  fwcats 
or  diarrhoeas,  as  difagreeing  food  is  vomited 
from  the  ftomach. 

The  powers  of  abforption  are  fhewn  in  No.  I. 
of  this  Sedlion,  both  thofe  of  the  blood  and  of 
the  chyle  of  animals,  and  of  the  fap-juice  of  ve- 
tables,  to  be  much  greater  than  has  commonly 
been  conceived.  To  which  may  be  added,  that 
the  moving  force  of  the  chyle  in  the  receptaculum 
chyli  and  thoracic  dudt  muft  be  equal  to  .the 
moving  force  of  the  blood  in  the  fubclavian  vein, 
as  otherwife  the  chyle  could  not  enter  into  that 
vein,  unlefs  it  be  fuppofed  to  poffefs  a fyflole  and 
diaftole  near  the  heart ; which  alfo  affords  an  ar- 
gument to  fhew,  that  the  progrefs  of  the  blood 
in  the  veins,  and  that  of  the  chyle  in  the  abforb- 
ent  fyflem,  originates  from  a limilar  caufe,  that 
of  their  abforptive  powers. 

IV.  As  all  the  fluids,  that  pafs  through  thefe 
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glands,  and  capillary  veflels,  undergo  a chemical 
change,  acquiring  new  combinations,  the  matter 
of  heat  is  at  the  fame  time  given  out;  this  is  ap- 
parent, fince  whatever  increafes  infcnfible  pcrfpi- 
ration,  increafes  the  heat  of  the  fkin;  and  when 
the  action  of  thefe  veflels  is  much  increafed  but 
for  a moment,  as  in  blufhing,  a vivid  heat  on  the 
ikin  is  the  immediate  confequence.  So  when  great 
bilious  fecretions,  or  thole  of  any  other  gland, 
are  produced,  heat  is  generated  in  the  part  in 
proportion  to  the  quantity  of  the  fecrction. 

The  heat  produced  on  the  fkin  by  blufhing  may 
be  thought  by  fome  too  hidden  to  be  pronounced 
a chemical  effedt,  as  the  fermentations  or  new  com- 
binations taking  place  in  a fluid  is  in  general  a 
flower  procefs.  Yet  are  there  many  chemical 
mixtures  in  which  heat  is  given  out  as  inftantane- 
oufly  ; as  in  folutions  of  metals  in  acids,  or  in  mix- 
tures of  eflential  oils  and  acids,  as  of  oil  of  cloves 
and  acid  of  nitre.  So  the  bruifed  parts  of  an  un- 
ripe apple  become  almoft  inftantaneoufly  fweet ; 
and  if  the  chemico-animal  proccfs  of  digeftion  be 
flopped  for  but  a moment,  as  by  fear,  or  even  by 
voluntary  eradiation,  a great  quantity  of  air  is  ge- 
nerated, by  the  fermentation,  which  inftantly  fuc- 
cccds  the  flop  of  digeftion.  By  the  experiments 
of  Dr.  Hales  it  appears,  that  an  apple  during  fer- 
mentation gave  up  above  fix  hundred  times  its  bulk 
of  air;  and  the  materials  in  the  flomach  arc  fuch, 
and  in  fuch  a fltuation,  as  immediately  to  run 
into  fermentation,  when  digeftion  is  impeded. 

As 
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As  the  blood  paffes  through  the  fmall  veffels  of 
the  luno-s,  which  conned!  the  pulmonary  artery 
and  vein,  it  undergoes  a change  of  colour  from 
a dark  to  a light  red  ; which  may  be  termed  a 
chemical  change,  as  it  is  known  to  be  effedted 
by  an  admixture  of  oxygene,  or  vital  air  ; which, 
according  to  a difcovery  of  Dr.  Prieftley,'  paffes 
through  the  moift  membranes,  which  conftitute 

o J 

the  tides  of  thefe  veffels.  As  the  blood  paffes 
through  the  capillary  veffels,  and  glands,  which 
conned!  the  aorta  and  its  various  branches  with 
their  correfpondent  veins  in  the  extremities  of  the 
body,  it  again  lofes  the  bright  red  colour,  and 
undergoes  tome  new  combinations  in  the  glands 
or  capillaries,  in  which  the  matter  of  heat  is 
given  out  from  the  fecreted  fluids.  This  procefs 
therefore,  as  well  as  the  procefs  of  refpiration, 
has  fome  analogy  to  combuftion,  as  the  vital  air 
or  oxygene  feems  to  become  united  to  fome  in- 
flammable bafe,  and  the  matter  of  heat  efcapes 
from  the  new  acid,  which  is  thus  produced. 

V.  After  the  blood  has  paffed  thefe  glands 
and  capillaries,  and  parted  with  whatever  they 
.chofe  to  take  from  it,  the  remainder  is  received 
by  the  veins,  which  are  a fet  of  blood-abforbing 
veffels  in  general  correiponding  with  the  rami- 
fications of  the  arterial  fyflem.  At  the  extremity 
of  the  fine  convolutions  of  the  glands  the  arterial 
force  ceafcs;  this  in  refped!  to  the  capillary  vef- 
fels, which  unite  the  extremities  of  the  arteries 

with 
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with  the  commencement  of  the  veins,  is  evident 
to  the  eye,  on  viewing  the  tail  of  a tadpole  by 
means  of  a folar,  or  even  by  a common  micro- 
fcope,  for  globules  of  blood  arc  l'een  to  endeavour 
topafs,  and  to  return  again  and  again,  before 
they  become  abforbed  by  the  mouths  of  the  veins ; 
which  returning  of  tliefe  globules  evinces,  that 
the  arterial  force  behind  them  has  ceafed.  The 
veins  are  furnifhed  with  valves  like  the  lymphatic 
abforbents;  and  the  great  trunks  of  the  veins,  and 
of  the  ladleals  and  lymphatics,  join  together  be- 
fore the  ingrefs  of  their  fluids  into  the  left  cham- 
ber of  the  heart ; both  which  evince,  that  the 
blood  in  the  veins,  and  the  lymph  and  chyle  in 
the  ladleals  and  lymphatics,  are  carried  on  by 
a flmilar  force;  otherwife  the  ftream,  which 
was  propelled  with  a lefs  power,  could  not  enter 
the  veflfels,  which  contained  the  ftream  propelled 
with  a greater  power.  From  whence  it  appears, 
that  the  veins  are  a fyftem  of  veflfels  abforbing 
blood,  as  the  ladleals  and  lymphatics  are  a fyftem 
of  veflfels  abforbing  chyle  and  lymph.  See  Sedl. 
XXVII.  l. 

VI.  The  movements  of  their  adapted  fluids  in 
the  various  veftels  of  the  body  are  carried  for- 
wards by  the  adlions  of  thofe  veftels  in  confe- 
quence  of  two  kinds  of  ftimulus,  one  of  which 
may  be  compared  to  a pleafurable  fenfftion  or 
defire  inducing  the  veftel  to  feize,  and,  as  it  were, 
to  fwallow  the  particles  thus  feledled  from  the 
4 blood  j 
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blood;  as  is  done  by  the  mouths  of  the  various 
glands,  veins,  and  other  abforbents,  which  may 
be  called  glandular  appetency.  The  other  kind 
of  ftimulus  may  be  compared  to  difagreeable  fen- 
fation,  or  averfion,  as  when  the  heart  has  re- 
ceived the  blood,  and  is  ftimulated  by  it  to  pufft 
it  forwards  into  the  arteries  ; the  fame  again  Si- 
mulates the  arteries  to  contradt,  and  carry  for- 
wards the  blood  to  their  extremities,  the  glands 
and  capillaries.  Thus  the  mefenteric  veins  abforb 
the  blood  from  the  inteftines  by  glandular  appe- 
tency, and  carry  it  forward  to  the  vena  porta- 
rum  ; which  adting  as  an  artery  contradts  itfelf 
by  difagreeable  llimulus,  and  pufhes  it  to  its 
ramified  extremities,  the  various  glands,  which 
conflitute  the  liver. 

It  feems  probable,  that  at  the  beginning  of  the 
formation  of  thefe  veffels  in  the  embryon,  an 
agreeable  fenfation  was  in  reality  felt  by  the 
glands  during  fecretion,  as  is  now  felt  in  the 
adt  of  fwallowing  palatable  food  ; and  that  a dif- 
agreeable fenfation  was  originally  felt  by  the 
heart  from  thediftention  occafioned  by  the  blood, 
or  by  its  chemical  ftimulus ; but  that  by  habit 
thefe  are  all  become  irritative  motions;  that  is, 
fuch  motions  as  do  not  affedt  the  whole  fyftem, 
except  when  the  veffels  are  difeafed  by  inflam- 
mation. 
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SECT.  xxiy. 

op  THE  SECRETIONS  OF  SALIVA,  AND  OF 
TEARS,  AND  OF  THE  LACRYMAL  SACK. 

I.  Secretion  of fallva  increafed  by  mercury  in  the  blood,  i . Bv 
the  food  in  the  mouth.  Drynefs  of  the  mouth  not  from  a 
deficiency  of faliva.  i.  By  fcnfitive  ideas.  3.  By  volition. 
4.  By  difiafieful  fubfiances.  It  is  fecreted  in  a dilute  and 
f aline  Jlate.  It  then  becomes  more  vifeid.  5.  By  ideas  of 
difiafieful  fubfiances.  6.  By  naufea.  7.  By  averfion. 

Ay  catenation  with  fiimulating  fubfiances  in  the  ear. 
II.  I Secretion  of  tears  lefs  in  fieep.  From  fiimulation 
of  their  excretory  duit.  2.  Lacrymal  Jack  is  a gland. 
3.  ltsufes.  4.  Fears  are  fecreted , when  the  nafal  dutt  is 
fiimulated.  5.  Or  when  it  is  excited  by  fenfation.  6.  Or 
by  volition.  7.  Fhc  lacrymal  fack  can  regurgitate  its  con- 
tents into  the  eye.  8.  Afore  tears  arc  fecreted  by  afjoeiation 
with  the  irritation  of  the  nafal  duft  of  the  lacrymal  fizck% 
than  the  pun  cl  a I'acrymalia  can  imbibe.  Of  the  gout  in  the 
liver  and  fiomach. 

I.  The  falival  glands  drink  up  a certain  fluid 
from  the  circumfluent  blood,  and  pour  it  into  the 
mouth.  They  are  fometimes  fiimulated  into  ac- 
tion by  the  blood,  that  furrounds  their  origin,  or 
by  fomc  part  of  that  heterogeneous  fluid:  for 
when  mercurial  falts,  or  oxydes,  are  mixed  with 
the  blood,  they  flimulatc  thefe  glands  into  unna- 
tural 
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tural  exertions  ; and  then'  an  unufual  quantity  of 
faliva  is  feparated.  . ' ■ 

1.  As  the  faliva  fecreted  by  thefe  glands  is  moll 
wanted  during  the  maflication  of  our  food,  it 
happens,  when  the  terminations  of  their  dudts  in 
the  mouth  are  ftimulated  into  action,  the  lalival 
glands  themfelves  are  brought  into  increafed  ac- 
tion at  the  fame  time  by  aflbeiation,  and  Separate 
a greater  quantity  of  their  juices  from  the  blood  ; 

in  the  lame  manner  as  tears  are  produced  in 

/ 

greater  abundance  during  the  ftimulus  of  the  va- 
pour of  onions,  or  of  any  other  acrid  material  in 
the  eye. 

The  faliva  is  thus  naturally  poured  into  the 
mouth  only  during  the  ftimulus  of  our  food  in 
maflication;  for  when  there  is.  too  great  an  ex- 
halation of  the  mucilaginous  lecretion  from  the 
membranes,  which  line  the  mouth,  or  too  great 
an  ablorption  of  it,  the  mouth  becomes  dry, 
though  there  is  no  deficiency  in  the  quantity  of 
faliva ; as  in  thole  who  fleep  with  their  mouths 
open,  and  in  fome  fevers. 

2.  Though  during  the  maflication  of  our  na- 
tural food  the  lalival  glands  are  excited  into  ac- 
tion by  the  ftimulus  on  their  excretory  dubts, 
and  a due  quantity  of  faliva  is  feparated  from  the 
blood,  and  poured  into  the  mouth  ; yet  as  this 
maltication  ol  our  food  is  always  attended  with  a 
degree  of  plealure ; and  that  pleafurable  fenfa- 
tion  is  aho  connected  with  our  ideas  of  certain 

kinds 
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kinds  of  aliment ; it  follows,  that  when  thefe  ideas 
are  reproduced,  the  pleafurable  fenfation  arifes 
along  with  them,  and  the  falival  glands  are  excited 
into  adlion,  and  fill  the  mouth  with  faliva  from 
this  fenfitive  affociation,  as  is  frequently  feen  in 
dogs,  who  flaver  at  the  fight  of  food. 

3.  We  have  alfo  a voluntary  power  over  the 
adlion  of  thefe  falival  glands,  for  we  can  at  any 
time  produce  a flow  of  faliva  into  our  mouth,  and 
fpit  out,  or  fwallow  it  at  will. 

4.  If  any  very  acrid  material  be  held  in  the 
mouth,  as  the  root  of  pyrethrum,  or  the  leaves  of 

- tobacco,  the  falival  glands  are  flimulated  into 
flronger  adlion  than  is  natural,  and  thence  fe- 
crete  a much  larger  quantity  of  faliva  ; which  is 
at  the  fame  time  more  vifcid  than  in  its  natural 
flate;  becaufe  the  lymphatics,  that  open  their 
mouths  into  the  du£ls  of  the  falival  glands,  and 
on  the  membranes,  which  line  the  mouth,  are 
likewife  flimulated  into  flronger  adlion,  and  ab- 
forb  the  more  liquid  parts  of  the  faliva  with 
greater  avidity;  and  the  remainder  is  left  both 
in  greater  quantity  and  more  vifcid. 

The  increafed  abforption  in  the  mouth  by  fome 
flimulating  fubflances,  which  are  called  aftrin- 
gents,  as  crab-juice,  is  evident  from  the  inflant 
drynefs  produced  in  the  mouth  by  a fmall  quan- 
tity of  them. 

As  the  extremities  of  the  glands  are  of  exquifite 

tenuity,  as  appears  by  then*  difficulty  of  injection, 

it 


Sect.  XXIV.  1.5.  AND  TEARS.  399 

it  was  neceffary  for  them  to  fecrcte  their  fluids  in 
a very  dilute  ftate;  and,  probably  for  the  purpofe 
of  ftimulating  them  into  adtion,  a quantity  of 
neutral  fait  is  likewife  fecreted  or  formed  by  the 
gland.  This  aqueous  and  faline  part  of  all  fe- 
creted fluids  is  again  reabforbed  into  the  habit. 
More  than  half  of  fome  fecreted  fluids  is  thus 
imbibed  from  the  refervoirs,  into  which  they 
are  poured ; as  in  the  urinary  bladder  much  more 
than  half  of  what  is  fecreted  by  the  kidneys  be- 
comes reabforbed  by  the  lymphatics,  which  are 
thickly  difperfed  around  the  neck  of  the  bladder. 
This  feems  to  be  the  purpofe  of  the  urinary  blad- 
ders of  fifh,  as  othervvife  fuch  a receptacle  for 
the  urine  could  have  been  of  no  ufe  to  an  ani- 
mal immerfed  in  water. 

5.  The  idea  of  fub fiances  difagreeably  acrid 
will  alfo  produce  a quantity  of  l’aliva  in  the 
mouth ; as  when  we  fmell  very  putrid  vapours, 
we  are  induced  to  fpit  out  our  faliva,  as  if  tome- 
thing  dilagreeable  was  actually  upon  our  palates. 

6.  When  difagreeable  food  in  the  ftomach 
produces  naufea,  a flow  of  faliva  is  excited  in 
the  mouth  by  affociation ; as  efforts  to  vomit  are 
frequently  produced  by  difagreeable  drugs  in  the 
mouth  by  the  fame  kind  of  affociation. 

7.  A preternatural  flow  of  faliva  is  likewife 
fometimes  occafioned  by  a difeafe  of  the  volun- 
tary power ; for  if  we  think  about  our  faliva,  and 
determine  not  to  fwallow  it,  or  not  to  fpit  it  out. 


an 
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an  exertion  is  produced  by  the  will,  and  more 
taliva  is  fecreted  againft  our  with ; that  is,  by 
our  avertion,  which  bears  the  fame  analogy  to 
detire,  as  pain  does  to  pleafure  ; as  they  are  only 
modifications  of  the  fame  difpotition  of  the  fenfo- 
rium.  See  Clafs  IV.  3.  2.  1. 

8.  The  quantity  of  faliva  may  alfo  be  increafed 
beyond  what  is  natural,  by  the  catenation  of  the 
motions  of  thefe  glands  with  other  motions,  or 
tentations,  as  by  an  extraneous  body  in  the  ear ; 
ot  which  I have  known  an  inftance  ; or  by  the  ap- 
plication of  itizolobium,  filiq.ua  hirfuta,  cowhage, 
to  the  feat  of  the  parotis,  as  fome  writers  have 
affirmed. 

II.  1.  The  lacrymal  gland  drinks  up  a certain 
fluid  from  the  circumfluent  blood,  and  pours  it 
on  the  ball  of  the  eye,  on  the  upper  part  of  the 
external  corner  of  the  eyelids.  Though  it  may 
perhaps  be  llimulated  into  the  performance  of  its 
natural  adtion  by  the  blood,  which  lurrounds  its 
origin,  or  by  fome  part  of  that  heterogeneous 
fluid ; yet  as  the  tears  fecreted  by  this  gland  are 
more  wanted  at  fome  times  than  at  others,  its 
fecretion  is  variable,  like  that  of  the  faliva  above 
mentioned,  and  is  chiefly  produced  when  its  ex- 
cretory dudl  is  llimulated ; for  in  our  common 
fleep  there  l'eems  to  be  little  or  no  fecretion  of 
tears ; though  they  are  occalionally  produced  by 
our  fenfations  in  dreams. 

Thus  when  any  extraneous  material  on  the  cyc- 
6 ‘ball. 
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ball,  or  the  drynefs  of  the  external  covering  of  it, 
or  the  coldnefs  of  the  air,  or  the  acrimony  of  fome 
vapours,  as  ot  onions,  Aamulates  the  excrctoiy 
dudt  of  the  lacrymal  gland,  it  difcharges  its  con- 
tents upon  the  ball;  a quicker  fecretion  takes 
place  in  the  gland,  and  abundant  tears  luc- 
ceed,  to  moitten,  clean,  and  lubricate  the  eye. 
Thefe  by  frequent  nidlitation  are  diffufed  over  the 
whole  ball,  and  as  the  external  angle  of  the  eye 
in  winking  is  clofed  fooner  than  the  internal 
angle,  the  tears  are  gradually  driven  forwards, 
and  downwards  from  the  lacrymal  gland  to  the 
pundta  lacrymalia. 

'2.  The  lacrymal  fack,  with  its  pundla  lacry- 
malia, and  its  nafal  dudt,  is  a complete  gland ; 
and  is  lingular  in  this  refpedt,  that  it  neither 
derives  its  fluid  from,  nor  difgorges  it  into  the 
circulation.  The  limplicity  of  the  Aructure  of 
this  gland,  and  both  the  extremities  of  it  being 
on  the  furface  of  the  body,  makes  it  well  wor- 
thy our  minuter  obfervation ; as  the  actions  of 
more  intricate  and  concealed  glands  may  be 
better  underftood  from  their  analogy  to  this. 

3.  This  limple  gland  conlifts  of  two  abforbing 
mouths,  a belly,  and  an  excretory  dudt.  As  the 
tears  are  brought  to  the  internal  angle  of  the  eye, 
thefe  two  mouths  drink  them  up,  being  Aimu- 
fated  into  aftion  by  this  fluid,  which  they  ab- 
forb.  The  belly  of  the  gland,  or  lacrymal  fack, 
is  thus  filled,  in  which  the  faline  part  of  the 
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tears  is  abforbed,  and  when  the  other  end  of  the 
gland,  or  nafal  du£t,  is  ftimulated  by  the  drynefs, 
or  pained  by  the  coldnefs  of  the  air,  or  affe&ed 
by.  any  acrimonious  dutl  or  vapour  in  the  nof- 
trils,  it  is  excited  into  adtion  together  with  the 
fack,  and  the  tears  are  difgorged  upon  the  mem- 
bi  ane,  which  lines  the  noftrils ; where  they  ferve 
a fecond  purpofe  to  moiften,  clean,. and  lubricate, 
the  organ  of  fmell. 

4.  This  gland,  when  its  nafal  dudt  is  ftimu- 
lated by  any  very  acrid  material,  as  the  powder 
of  tobacco,  or  volatile  fpirits,  not  only  dif- 
gorges  the  contents  of  its  belly  or  receptacle  (the 
lacrymal  fack),  and  abforbs  haftily  all  the  fluid, 
that  is  ready  for  it  in  the  corner  of  the  e)e ; but  by 
the  affociation  of  its  motions  with  thofe  of  the 
lacrymal  gland,  excites  that  alfo  into  increaf- 
ed  abtion,  and  a large  flow  of  tears  is  poured 
into  the  eye. 

5.  This  nafal  dudt  is  like  wife  excited  into 
ft  rong  action  by  lcnfitive  ideas,  as  in  grief,  or 
joy,  and  then  alfo  by  its  affbeiations  with  the 
lacrymal  gland  it  produces  a great  flow  of  tears 
without  any  external  ftimulus ; as  is  more  fully 
explained  in  Sebt.  XVI.  8.  on  Infiindt. 

b.  There  are  fome,  famous  in  the  arts  of  ex- 
citing compaflion,  who  are  faid  to  have  acquired 
a voluntary  power  of  producing  a flow  of  tears 
in  the  eye ; which,  from  what  has  been  faid  in 
the  feftion  on  Inflindl  above  mentioned,  I fhould 

fufpedt, 
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fufpe<ft,  is  performed  by  acquiring  a Voluntary 
power  over  the  action  of  this  nafal  dudt. 

7.  There  is  another  circumfhance  well  worthy 
our  attention,  that  when  by  any  accident  this  na- 
fal duct  is  obtrrudted,  the  lacrymal  fack,  which  is 
the  belly  or  receptacle  of  this  gland,  by  flight 
preffure  of  the  finger  is  enabled  to  difgorge  its 
contents  again  into  the  eye ; perhaps  the  bile  in 
the  fame  manner,  when  the  biliary  du6ts  are  ob- 
ftxmfted,  is  returned  into  the  blood  by  the  veffels 
which  fecrete  it  ? 

8.  A very  important  though  minute  occurrence 
muft  here  be  obferved,  that  though  the  lacry- 
mal gland  is  only  excited  into  abtion,  when  we 
weep  at  a diflrefsful  tale,  by  its  affociation  with 
this  nafal  dudt,  as  is  more  fully  explained  in 
Sect.  XVI.  8 ; yet  the  quantity  of  tears  fccreted 
at  once  is  more  than  the  pundta  lacrymalia  can 
readily  abforb  ; which  thews  that  the  motions  oc- 
cafioned  by  affociations  are  frequently  more  energetic 
than  the  original  motions , by  which  they  were  occa - 
jioned.  Which  we  thall  have  occafion  to  men- 
tion hereafter,  to  illuftrate,  why  pains  frequently 
exift  in  a part  diftant  from  the  caufe  of  them,  as 
in  the  other  end  of  the  urethra,  when  a ftone  Si- 
mulates the  neck  of  the  bladder.  And  why  in- 
flammations frequently  arife  in  parts  diftant  from 
their  caufe,  as  the  gutta  rofea  of  drinking  people, 
from  an  inflamed  liver. 

The  inflammation  of  apart  is  generally  preceded 
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by  a torpor  or  quiefcence  of  it ; if  this  exifts  in 
any  larger  congeries  of  glands,  as  in  the  liver,  or 
any  membranous  part,  as  the  flomach,  pain  is 
produced  and  chillincls  in  confequcnce  of  the  tor- 
por of  the  veflels.  In  this  fit  nation  fometimes 
an  inflammation  of  the  parts  fucceeds  the  torpor; 
at  other  times  a diftant  more  fenflble  part  becomes 
inflamed;  whofe  actions  have  previoufly  been 
aflociated  with  it : and  the  torpor  of  the  firft 
part  ceafes.  This  I apprehend  happens,  when 
the  gout  of  the  foot  fucceeds  a pain  of  lire  biliary 
dudl,  or  of  the  flomach.  Laftly,  it  fometimes 
happens,  that  the  pain  of  torpor  exifts  without 
any  confequent  inflammation  of  the  attested  part, 
or  of  any  diflan t part  aflociated  with  it,  as  in  the 
membranes  about  the  temple  and  eye-brows  in 
hemicrania,  and  in  thofe  pains,  which  occafion 
convulfions ; if  this  happens  to  gouty  people, 
when  it  affedts  the  liver,  I fuppofe  epileptic  fits 
arc  produced  ; and,  when  it  affedts  the  flomach, 
death  is  the  confequence.  In  thefe  cafes  the 
pulfe  is  weak,  and  the  extremities  cold,  and  fuch 
medicines  as  Ilimulate  the  quiefeent  parts  into 
adtion,  or  which  induce  inflammation  in  them,  or 
in  any  diftant  part,  which  is  aflociated  with  them, 
cures  the  prefent  pain  of  torpor,  and  laves  the 
patient. 

I have  twice  feen  a gouty  inflammation  of  the 
liver,  attended  with  jaundice;  the  patients  alter 
a few  days  were  both  of  them  affedted  with  cold 

fits, 
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fits,  like  ague  fits,  and  their  feet  became  affe&ed 
with  gout,  and  the  inflammation  of  their  livers 
cealed.  It  is  probable,  that  the  uneafy  fenfations 
about  the  flomach,  and  indigeftion,  which  pre- 
cedes gouty  paroxyfms,  . are  generally  owing  to 
torpor  or  flight  inflammation  of  the  liver,  and 
biliary  ducts;  but  where  great  pain  with  conti- 
nued ficknefs,  with  feeble  pulfe,  and  fenfation  of 
cold,  affe£t  the  ftomach  in  patients  debilitated 
by  the  gout,  that  it  is  a torpor  of  the  ftomach  it- 
felf,  and  deftroys  the  patient  from  the  great  con- 
nexion of  that  v ileus  with  the  vital  organs.  See 

Sea.  XXV.  17. 
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SECT.  XXV. 
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I.  Of fw allowing  our  food.  Ruminating  animals.  2.  Ac- 
tion of  the  fomach.  3.  Affion  of  the  intefines.  Irrita- 
tive motions  conneffcd  with  thcfe.  4.  Effeffs  of  repletion. 
5.  Stronger  affion  of  the  fomach  and  intefines  from  more 
f 'emulating  food.  6.  I heir  affion  inverted  by  fill  greater 
fimuli.  Or  by  difguftful  ideas.  Or  by  volition.  J.  Other 
glands  frengthen  or  invert  their  motions  by  fympathy.  8.  Vo- 
miting performed  by  intervals  9.  Inverfon  of  the  cutane- 
ous abf  orb  ents.  10.  Increafed fecretion  of  bile  and  pancre- 

atic juice.  1 1 . Inverfon  of  the  laffeals.  1 2 And  of  the 
bile-duffs.  13.  Cafe  of  a cholera.  14.  Farther  account 
of  the  inverfon  of  laffeals.  15.  Iliac  paffion.  Valve  of 
the  colon.  1 6.  Cure  of  the  iliac  paffion.  1 J.  Pain  of 
gall-fone  difinguifhed from  pain  of  the  fomach.  Gout  of 
the  fomach  from  torpor,  from  inf  animation.  Intermitting 
pulfe  owing  to  indig ef  ion.  I b over dofe  of  foxglove.  Weak 
pulfe  from  emetics . Death  from  a blow  on  the  fomach. 
From  gout  of  the  fomach . 

l 

J.  The  throat,  ftomach,  and  inteftines,  may 
be  confidered  as  one  great  gland;  which  like  the 
lacrymal  fack  above  mentioned,  neither  begins 
nor  ends  in  the  circulation.  Though  the  a6t  of 
mafticating  our  aliment  belongs  to  the  fenfitive 
clafs  of  motions,  for  the  pleafure  of  its  tafte  in- 
duces 
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duces  the  mufcles  of  the  jaw  into  adtion ; yet  the 
deglutition  of  it  when  mafticated  is  generally,  if 
not  always,  an  irritative  motion,  occationed  by 
the  application  of  the  food  already  mafticated  to 
the  origin  of  the  pharynx;  in  the  fame  manner 
as  we  often  fwallow  our  fpittle  without  attending 
to  it. 

The  ruminating  clafs  of  animals  have  the 
power  to  invert  the  motion  of  their  gullet,  and  of 
their  firft  ftomach,  from  the  ftimulus  of  this  ali- 
ment, when  it  is  a little  further  prepared  ; as  is 
their  daily  practice  in  chewing  the  cud  ; and  ap- 
pears to  the  eye  of  any  one,  who  attends  to  them, 
whilft  they  are  employed  in  this  fecond  mafti- 
cation  of  their  food. 

2.  When  our  natural  aliment  arrives  into  the 
ftomach,  this  organ  is  ftimulated  into  its  proper 
vermicular  adtion ; which  beginning  at  the  up- 
per orifice  of  it,  and  terminating  at  the  lower 
one,  gradually  mixes  together  and  pufhes  for- 
wards the  digefting  materials  into  the  inteftine 
beneath  it. 

At  the  fame  time  the  glands,  that  fupply  the 
gaftric  juices,  which  are  neceflary  to  promote  the 
chemical  part  of  the  procefs  of  digeftion,  are  Si- 
mulated to  difeharge  their  contained  fluids,  and 
to  feparate  a further  fupply  from  the  blood-vef- 
fels:  and  the  ladteals  or  lymphatics,  which  open 
their  mouths  into  the  ftomach,  are  ftimulated  in- 
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to  action,  and  take  up  fome  part  of  the  digefting 
materials. 

3.  The  remainder  of  thefe  digefting  materials 
is  carried  forwards  into  the  upper  inteflines,  and 
Simulates  them  into  their  peri  ftal  tic  motion  fimi- 
lar  to  that  of  the  ftomach  ; which  continues  gra- 
dually to  mix  the  changing  materials,  and  pafs 
them  along  through  the  valve  of  the  colon  to  the 
excretory  end  of  this  great  gland,  the  fphin&er 
am. 

The  digefting  materials  produce  a flow  of  bile, 
and  of  pancreatic  juice,  as  they  pafs  along  the 
duodenum,  by  Simulating  the  excretory  dudts  of 
the  liver  and  pancreas,  which  terminate  in  that 
inteftine  : and  other  branches  of  the  abforbent  or 
lymphatic  fyftem,  called  ladteals,  are  excited  to 
drink  up,  as  it  paffes,  thofe  parts  of  the  digeft- 
ing materials,  that  are  proper  for  their  purpofe, 
by  its  ftimulus  on  their  mouths. 

4.  When  the  ftomach  and  inteftines  are  thus 
filled  with  their  proper  food,  not  only  the  mo- 

/ tions  of  the  gaftric  glands,  the  pancreas,  liver, 
and  lacteal  veffels,  are  excited  into  adtion ; but 
at  the  fame  time  the  whole  tribe  of  irritative  mo- 
tions are  exerted  with  greater  energy,  a greater 
degree  of  warmth,  colour,  plumpnefs,  and  moif- 
ture,  is  given  to  the  fkin  from  thfe  increafed  ac- 
tion of  thofe  glands  called  capillary  veffels; 
pleafurable  fenfation  is  excited,  the  voluntary  mo- 
tions 
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tions  are  lefs  eafily  exerted,  and  at  length  fufpend- 
ed;  and  lleep  fuccecds,  unlefs  it  be  prevented 
by  the  ftimulus  of  furrounding  objects,  or  by  vo- 
luntary exertion,  or  by  an  acquired  habit,  which 
was  originally  produced  by  one  or  other  of  thefe 
circumftances,  as  is  explained  in  Sedt.  XXI.  on 
Drunkennefs. 

At  this  time  alfo,  as  the  blood-  veflels  become 
deplete  with  chyle,  more  urine  is  feparated  into 
the  bladder,  and  lefs  of  it  is  reabforbed;  more  mu- 
cus poured  into  the  cellular  membranes,  and  lefs  of 
it  reabforbed  : the  pulfe  becomes  fuller,  and  fof- 
ter,  and  in  general  quicker.  The  reafon  why  lefs 
urine  and  cellular  mucus  is  abforbed  after  a full 
meal  with  fufficient  drink  is  owing  to  the  blood- 
vetfels  being  fuller  : hence  one  means  to  promote 
abforption  is  to  decreafe  the  reflftance  by  empty- 
ing the  veffels  by  venefeedion.  From  this  de~ 
creafed  abforption  the  urine  becomes  pale  as  well 
as  copious,  and  the  fkin  appears  plump  as  well 
as  florid. 

By  daily  repetition  of  thefe  movements  they  all 
become  connected  together,  and  make  a diurnal 
circle  of  irritative  a<5lion,  and  if  one  of  this  chain 
be  difturbed,  the  whole  is  liable  to  be  put  into 
difordcr.  See  Sett.  XX.  on  Vertigo. 

5.  When  the  ftomach  and  inteftines  re- 
ceive a quantity  of  food,  whofe  flimulus  is 
greater  than  ufual,  all  their  motions,  and  thole 
of  the  glands  and  lymphatics,  are  flimulated  into 

ftronger 
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Wronger  a&ion  than  ufual,  and  perform  their  of- 
fices with  greater  vigour  and  in  lefs  time  : fuch 
are  the  effeds  of  certain  quantities  of  fpice  or  of 
vinous  fpir.it. 

6.  But  if  the  quantity  or  duration  of  thefe  fti- 
muli  are  ftill  further  increafed,  the  ftomach  and 
throat  are  ftimulated  into  a motion,  whole  di- 
rection is  contrary  to  the  natural  one  above  de- 
fcribed  ; and  they  regurgitate  the  materials,  which 
they  contain,  inftead  of  carrying  them  forwards. 
This  retrograde  motion  of  the  ftomach  may  be 
compared  to  the  ftretchings  of  wearied  limbs  the 
contrary  way,  and  is  well  elucidated  by  the  fol- 
lowing experiment.  Look  earneftly  for  a minute 
or  two  on  an  area  an  inch  fquare  of  pink  tilk, 
placed  in  a ftrong  light,  the  eye  becomes  fatigued, 
the  colour  becomes  faint,  and  at  length  vanifhes, 
for  the  fatigued  eye  can  no  longer  be  ftimulated 
into  dired  motions ; then  on  doting  the  eye  a 
green  fpedrum  will  appear  in  it,  which  is  a co- 
lour diredly  contrary  to  pink,  and  which  will 
appear  and  dilappear  repeatedly,  like  the  efforts 
in  vomiting.  See  Sedition  XXIX.  1 1. 

Hence  all  thofe  drugs,  which  by  their  bitter  or 
aftringent  ffimulus  increafe  the  adion  of  the 
ftomach,  as  camomile  and  white  vitriol,  if  their 
quantity  is  increafed  above  a certain  dofe  become 
emetics. 

s 

Thefe  inverted  motions  of  the  ftomach  and 
throat  are  generally  produced  from  the  ffimulus 

of 
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of  unnatural  food,  and  are  attended  with  the  fen- 
fation  of  naufea  or  ficknefs : but  as  this  fenfa- 
tion  is  again  connected  with  an  idea  of  the  dif- 
tafteful  food,  which  induced  it;  fo  an  idea  of 
naufeous  food  will  alio  fometiraes  excite  the  ac- 
tion of  naufea ; and  that  give  rife  by  affociation 
to  the  inveriion  of  the  motions  of  the  ftomach 
and  throat.  As  fome,  who  have  had  horfe.-flefh 
or  dogs-fiefh  given  them  for  beef  or  mutton,  are 
laid  to  have  vomited  many  hours  afterwards, 
, when  they  have  been  told  of  the  impofition. 

I have  been  told  of  a perfon,  who  had  gained 
a voluntary  command  over  thefe  inverted  motions 
of  the  ftomach  and  throat,  and  fupported  him- 
felf  by  exhibiting  this  curiotity  to  the  public. 
At  thefe  exhibitions  he  fwallowed  a pint  of  red 
rough  goofeberries,  and  a pint  of  white  fmooth 
ones,  brought  them  up  in  Email  parcels  into  his 
mouth,  and  reftored  them  feparately  to  the  fpcc- 
tators,  who  called  for  red  or  white  as  they  pleafed, 
till  the  whole  were  redelivered. 

7.  At  the  fame  time  that  thefe  motions  of  the 
ftomach  and  throat  are  ftimulated  into  inveriion, 
fome  of  the  other  irritative  motions,  that  had  ac- 
quired more  immediate  connexions  with  the  fto- 
mach, as  thofe  of  the  gaftric  glands,  are  excited 
into  ftronger  action  by  this  affociation  ; and  fome 
other  of  thefe  motions,  which  are  more  eaftly  ex- 
cited, as  thofe  of  the  gaftric  lymphatics,  are  in- 
verted by  their  affociation  with  the  retrograde  mo- 
7 tions 
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tions  of  the  ftomach,  and  regurgitate  their  con- 
tents, and  thus  a greater  quantity  of  mucus, 
and  of  lymph,  or  chyle,  is  poured  into  the  fto- 
mach,  and  thrown  up  along  with  its  contents. 

8.  Thefe  inverfions  of  the  motion  of  the  fto- 
mach  in  vomiting  are  performed  by  intervals,  for 
the  fame  reafon  that  many  other  motions  are  re- 
ciprocally exerted  and  relaxed;  for  during  the 
time  of  exertion  the  ftimulus,  or  fenfation,  which 
caufed  this  exertion,  is  not  perceived  ; but  begins 
to  be  perceived  again,  as  foon  as  the  exertion 
ceafes,  and  is  fome  time  in  again  producing  its  ef- 
fect. As  explained  in  Se<5t.  XXXIV.  on  Voli- 
tion, where  it  is  fhewn,  that  the  contractions  of 
the  fibres,  and  the  fenfation  of  pain,  which  oc- 
cafioned  that  exertion,  cannot  exift  at  the  fame 
time.  The  exertion  ceafes  from  another  caul'e 
alfo,  which  is  the  exhauftion  of  the  fenforial 
power  of  the  part,  and  thefe  two  caufes  frequently 
operate  together. 

9.  At  the  times  of  thefe  inverted  efforts  of  the 
ftomach  not  only  the  lymphatics,  which  open 
their  mouths  into  the  ftomach,  but  thofe  of  the 
fkin  alfo,  are  for  a time  inverted  : for  fvveats  are 
fometimes  pufhed  out  during  the  efforts  of  vo- 
miting without  an  increafe  of  heat. 

10.  But  if  by  a greater  ftimulus  the  motions  of 
the  ftomach  are  inverted  ftill  more  violently  or 
more  permanently,  the  duodenum  has  its  periftal- 
tic  motions  inverted  at  the  fame  time  by  their  af- 

* - fociation 
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foc.iation  with  thofe  of  the  flomach  ; and  the  bile 
and  pancreatic  juice,  which  it  contains,  are  by 
the  inverted  motions  brought  up  into  the  fto- 
mach,  and  difcharged  along  with  its  contents; 
while  a great  quantity  of  bile  and  pancreatic  juice 
is  poured  into  this  inteftine  ; as  the  glands,  that 
fe crete  them,  are  by  their  aflociation  with  the 
motions  of  the  intefline  excited  into  flronger  ac- 
tion than  ufual. 

I 

1 1 . The  other  inteftines  are  by  aflociation  ex- 
cited into  more  powerful  action,  while  the  lym- 
phatics, that  open  their  mouths  into  them,  fufFer 
an  inverflon  of  their  motions  correfponding  with 
the  lymphatics  of  the  flomach,  and  duodenum  ; 
which  with  a part  of  the  abundant  fecretion  of 
bile  is  carried  downwards,  and  contributes  both 
to  ftimulate  the  bowels,  and  to  increafe  the  quan- 
tity of  the  evacuations.  This  inverflon  of  the 
motion  of  the  lymphatics  appears  from  the  quan- 
tity of  chyle,  which  comes  away  by  ftools  ; which 
is  otherwife  abforbed  as  foon  as  produced,  and 
by  the  immenfe  quantity  of  thin  fluid,  which  is 
evacuated  along  with  it. 

12.  But  if  the  ftimulus,  which  inverts  the  fto- 
mach,  be  flill  more  powerful,  or  more  perma- 
nent, it  fometimes  happens,  that  the  motions  of 
the  biliary  glands,  and  of  their  excretory  dudls, 
arc  at  the  lame,  time  inverted,  and  regurgitate 
their  contained  bile  into  the  blood-veflels,  as  ap- 
pears by  the  yellow  colour  of  the  Jfkin,  and  of  the 


urine ; 
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urine  ; and  it  is  probable  the  pancreatic  fecretion 
may  fuffer  an  inverfion  at  the  fame  time,  though 
we  have  yet  no  mark  by  which  this  can  be  afeer- 
tained. 


13.  Mr. ate  two  putrid, pigeons  out  of 

a cold  pigeon -pye,  and  drank  about  a pint  of  beer 
and  ale  along  with  them,  and  immediately  rode 
about  five  miles.  He  was  then  feized  with  vo- 
miting, which  was  after  a few  periods  fucceeded 
by  purging;  thefe  continued  alternately  for  two 
hours;  and  the  purging  continued  by  intervals 
for  fix  or  eight  hours  longer.  During  this  time 
he  could  not  force  himfelf  to  drink  more  than 
one  pint  in  the  whole;  this  great  inability  to 
drink  was  owing  to  the  naufea,  or  inverted  mo- 
tions of  the  ftomach,  which  the  voluntary  exer- 
tion of  fwal lowing  could  feldom  and  with  diffi- 
culty overcome ; yet  he  difeharged  in  the  whole 
at  leaft  fix  quarts;  whence  came  this  quantity  of 
liquid?  Firft,  the  content's  of  the  ftorhach  were 
emitted,  then  of  the  duodenum,  gall-bladder, 
and  pancreas,  by  vomiting.  After  this  the  con- 
tents of  the  lower  bowels;  then  the  chyle,  that 
was  .in  the  lacteal  veflels,  and  in  the  receptacle  of 
chyle,  was  regurgitated  into  the  inteflines  by  a 
retrograde  motion  of  thefe  veffiels.  And  after- 
wards the  mucus  depofited  in  the  cellular  mem- 
brane, and  on  the  furface  of  all  the  other  mcm- 
/ / 

branes,  feems  to  have  been  abforbed ; and  with 
the  fluid  abforbed  from  the  air  to  have  been  car- 
ried 
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ried  up  their  refpedftive  lymphatic  branches  by 
the  increafed  energy  of  their  natural  motions,  and 
down  the  vifceral  lymphatics,  or  ladteals,  by  the 
inverfion  ol  their  motions. 

14.  It  may  be  difficult  to  invent  experiments 
to  demonffirate  the  truth  of  this  inverfion  of  fome 
branches  of  the  abforbent  fyftem,  and  increafed 
abforption  of  others  ; but  the  analogy  of  thefe  vef- 
fels  to  the  inteftinal  canal,  and  the  fymptoms  of 
many  difeafes,  render  this  opinion  more  proba- 
ble than  many  other  received  opinions  of  the  ani- 
mal ceconomy. 

In  the  above  inftance,  after  the  yellow  excre- 
ment was  voided,  the  fluid  ceafed  to  have  any 
fmell,  and  appeared  like  curdled  milk,  and  then 
thinner  fluid,  and  fome  mucus,  were  evacuated; 
did  not  thefe  feem  to  partake  of  the  chyle,  of  the 
mucous  fluid  from  all  the  cells  of  the  body,  and 
laftly,  of  the  atmofpheric  moifture  ? All  thefe 
fadls  may  be  eafily  obferved  by  any  one,  who 
takes  a brilk  purge. 

15.  Where  the  ftimulus  on  the  ftomach,  or  on 
fome  other  part  of  the  inteftinal  canal,  is  ftill 
more  permanent,  not  only  the  ladteal  veftels,  but 
the  whole  canal  itfelf,  becomes  inverted  from  its 
affociations  : this  is  the  iliac  paffion,  in  which  all 
the  fluids  mentioned  above  are  thrown  up  by  the 
mouth.  At  this  time  the  valve  in  the  colon,  from 
the  inverted  motions  of  that  bowel,  and  the  in- 
verted 
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■verted  atflion  of  this  living  valve,  does  npt  pre- 
vent the  regurgitation  of  its  contents. 

The  flructure  of  this  valve  may  be  repre'fented 
by  a flexile  leathern  pipe  handing  up  from  the 
bottom  of  a veflel  of  water : its  fides  collapfe  by 
the  preflure  of  the  ambient  fluid,  as  a lmall  part 
of  that  fluid  pafles  through  it;  but  if  it  has  a 
living  power,  and  by  its  inverted  a&ion  keeps  it- 
felf  open,  it  becomes  like  a rigid  pipe,  and 
will  admit  the  whole  liquid  to  pals.  See  Se6h 
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In  this  cafe  the  patient  is  averfe  to  drink,  from 
the  conftant  inverflon  of  the  motions  of  the  flo- 
mach,  and  yet  many  quarts  are  daily  eje6ted  from 
the  flomach,  which  at  length  fmell  of  excrement, 
and  at  laft  feem  to  be  only  a thin  mucilaginous 
or  aqueous  liquor. 

From  whence  is  it  poflible,  that  this  great 
quantity  of  fluid  for  many  fucceflive  days  can  be 
fupplied,  after  the  cells  of  the  body  have  given  up 
their  fluids,  but  from  the  atmofphere  ? When 
the  cutaneous  branch  of  abforbents  a6ts  with  un- 
natural ftrength,  it  is  probable  the  intcflinal 
branch  has  its  motions  inverted,  and  thus  a fluid 
is  fupplied  without  entering  the  arterial  fyftem. 
Could  oiling  or  painting  the  Ikin  give  a check  to 
this  difeafe  ? 

1 

So  when  the  flomach  has  its  motions  inverted, 
the  lymphatics  of  the  flomach,  which  arc  mofl 

flridlly 
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ftriaiy  affociated  with  it,  invert  their  motions  at 
the  fame  time.  But  the  more  diftant  branches  of 
lymphatics,  which  are  lets  ftri<%  affociated  with 
it,  a<T  with  increafed  energy  ; as  the  cutaneous 
lymphatics  in  the  cholera,  or  iliac  paffion,  above 
defcribed.  And  other  irritative  motions  become 
decreafed,  as  the  pulfations  of  the  arteries,  fiom 
the  extra-derivation  or  exhauftion  of  the  fenlonal 
power. 

Sometimes  when  Wronger  vomiting  takes  place 
the  more  diftant  branches  of  the  lymphatic  fyf- 
tem  invert  their  motions  with  thofe  of  the  fto- 
mach,  and  loofe  ftools  are  produced,  and  cold 

fweatSv 

So  when  the  lacteals  have  their  motions  in- 
serted, as  during  the  operation  of  ftrong  purges, 
,the  urinary  and  cutaneous  abforbents  have  their 
motions  increafed  to  fupply  the  want  of  fluid  in 
the  blood,  as  in  great  thirft ; but  after  a meal 
with  fuffieient  potation  the  urine  is  pale,  that 
is,  the  urinary  abforbents  a6t  weakly,  no  fupply 
of  water  being  wanted  for  the  blood.  And  when, 
the  inteftinal  abforbents  a6t  too  violently,  as 
.’when  too  great  quantities  of  fluid  have  been 
drunk,  the  urinary  abforbents  invert  their  motions 
to  carry  off  the  fnperfluity,  which  is  a new  cir- 
cumftance  of  affociation,  and  a temporary  diabetes 
fupervenes. 

lfl.  I have  had  the  opportunity  of  feeing  four 
patients  in  the  iliac  paffion,  where  the  ejected 
von.  r.  Ee  material 
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material  fuelled  and  looked  like  excrement.  Two 
of  thefe  were  fo  exhaufled  at  the  time  I law  them, 
that  more  blood  could  not  be  taken  from  them, 

and  as  their  pain  had  ceafed,  and  they  continued 

,\ 

to  vomit  up  every  thing  which  they  drank,  I fuf- 
peCled  that  a mortification  of  the  bowel  had  al- 
ready taken  place,  and  as  they  were  both  wo- 
men advanced  in  life,  and  a mortification  is  pro- 
duced with  lets  preceding  pain  in  old  and  weak 
people,  thefe  both  died.  The  other  two,  who 

t 

were  both  young  men,  had  ftill  pain  and  ftrength 
iufficient  for  further  venelection,  and  they  nei- 
ther of  them  had  any  appearance  of  hernia,  both 
recovered  by  repeated  bleeding,  and  a fcruple  of 
calomel  given  to  one,  and  half  a dram  to  the 
other,  in  very  fmall  pills : the  tifual  means  of 
clyfters,  and  purges  joined  with  opiates,  had  been 
in  vain  attempted.  I have  thought  an  ounce  or 
two  of  crude  mercury  in  lefs  violent  difeafes  of 
this  kind  has  been  of  ufe,  by  contributing  to  ro- 
ftore  its  natural  motion  to  fome  part  of  the  intef- 
tinal  canal,  either  by  its  weight  or  flimulus ; and 
that  hence  the  whole  tube  recovered  its  ufual  af- 
fociations  of  progreffive  periftaltic  motion.  I 
have  in  three  cafes  feen  crude  mercury  given  in 
fmall  dofes,  as  one  or  two  ounces  twice  a day, 
have  great  effeCt  in  flopping  pertinacious  vo- 
mitings. 

17.  Befidcs'the  affections  above  deferibed,  the 
flomach  is  liable,  like  many  other  membranes  of 

3 the 
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the  body,  to  torpor  without  confequent  inflam- 
mation : as  happens  to  the  membranes  about  the 
head  in  fome  cafes  of  hemicrania,  or  in  general 
head-ach.  This  torpor  of  the  ftomach  is  attended 
with  indigeftion,  and  confequent  flatulency,  and 
with  pain,  which  is  ufually  called  the  cramp  of 
the  ftomach,  and  is  relievable  by  aromatics,  ef- 
fential  oils,  alcohol,  or  opium. 

The  intrufion  of  a gall-ftone  into  the  common 
foile-dudt  from  the  gall-bladder  is  fometimes  mis- 
taken for  a pain  of  the  ftomach,  as  neither  of 
them  is  attended  with  fever;  but  in  the  paflage 
of  a gall-ftone,  the  pain  is  confined  to  a lefs 
fpace,  which  is  exactly  where  the  common  bile- 
dudt  enters  the  duodenum,  as  explained  in  Sec- 
tion XXX.  3.  Whereas  in  this  gaftrodynia  the 
pain  is  diffufed  over  the  whole  ftomach ; and, 
like  other  dileafcs  from  torpor,  the  pulfe  is 
weaker,  and  the  extremities  colder,  and  the  ge- 
neral debility  greater,  than  in  the  paflage  of  a 
gall-ftone;  for  in  the  former  the  debility  is  the 
confequence  of  the  pain,  in  the  latter  it  is  the 
caufe  of  it. 

Though  the  firft  fits  of  the  gout,  I believe, 
commence  with  a torpor  of  the  liver;  and  the 
ball  of  the  toe  becomes  inflamed  inftcad  of  the 
membranes  of  the  liver  in  confequence  of  this 
torpor,  as  a coryza  or  catarrh  frequently  fucceeda 
a long  expofure  of  the  feet  to  cold,  as  in 
fnow,  or  on  a moift  brick-floor ; yet  in  old  or 
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exhaufted  conftitutions,  which  have  been  long 
habituated  to  its  attacks,  it  fometimes  cornmences 
with  a torpor  of  the  flomach,  and  is  transferable 
to  every  membrane  of  the  body.  When  the  gout 
begins  with  torpor  of  the  ftomach,  a painful  fen- 
fation  of  cold  occurs,  which  the  patient  compares 
to  ice,  with  weak  pulfe,  cold  extremities,  and 
Iicknefs  ; this  in  its  flighter  degree  is  relievable 
by  ipice,  wine,  or  opium ; in  its  greater  degree 
it  is  fuccceded  by  hidden  death,  which  is  ow- 
ing to  the  fympathy  of  the  ftomach  with  the 
heart,  as  explained  below. 

If  the  ftomach  becomes  inflamed  in  confe- 
quencc  of  this  gouty  torpor  of  it,  or  in  confe- 
rence of  its  fympathy  with  fome  other  part,  the 
danger  is  lefs.  A Iicknefs  and  vomiting  conti- 
nues many  days,  or  even  weeks,,  the  ftomach  re- 
jecting every  thing  ftimulant,  even  opium  or  al- 
cohol, together  with  much  vifeid  mucus ; till  the 
inflammation  at  length  ceafes,  as  happens  when 
other  membranes,  as  thofe  of  the  joints,  are  the 
feat  of  gouty  inflammation;  as  obferved  in  Se<5t. 
XXIV.  2.  8. 

The  fympathy,  or  aflociation  of  motions,  be- 
tween thofe  of  the  flomach  and  thofe  ot  the  heart, 
is  evinced  in  many  difeafes.  Firft,  many  people 
are  occafionally  afFedted  with  an  intermiflion  of 
their  pulfe  for  a few  days,  which  then  ceafes 
again.  In  this  cafe  there  is  a flop  of  th6  motion 
of  the  heart,  and  at  the  fame  time  a tendency 

to 
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to  eradiation  from  the  ftomach.  As  foon  as  the 
patient  feels  a tendency  to  the  intermiffion  of  the 
motion  of  his  heart,  if  he  voluntarily  brings  up 
wind  from  his  ftomach,  the  flop  .of  the  heart  does 
not  occur.  From  hence  I conclude  that  the  flop 
of  dieeftion  is  the  primary  difeafe ; and  that  air 
is  inftantly  generated  from  the  aliment,  which  be- 
gins to  ferment,  if  the  digeftive  procefs  is  imped- 
ed for  a moment,  (fee  Sedh  XXIII.  4.) ; and 
that  the  ftop  of  the  heart  is  in  confequence  of  the 
afTociation  of  the  motions  of  thefe  vifeera,  as  ex- 
plained in  Se6t.  XXXV.  1.4.;  but  if  the  little 
air,  which  is  inftantly  generated  during  the  tem- 
porary torpor  of  the  ftomach,  be  evacuated,  the 
digeftion  recommences,  and  the  temporary  torpor 
of  the  heart  does  not  follow.  One  patient, 
whom  I lately  faw,  and  who  had  been  five  or  fix 
days  much  troubled  with  this  intermiffion  of  a 
pulfation  of  his  heart,  and  who  had  hcmicrania 
with  fome  fever,  was  immediately  relieved  from 
them  all  by  lofing  ten  ounces  of  blood,  which 
had  what  is  termed  an  inflammatory  cruft  on  it. 

Another  in  fiance  of  this  afTociation  between 
the  motions  of  the  ftomach  and  heart  is  evinced 
by  the  exhibition  of  an  over  dole  of  foxglove, 
which  induces  an  inceflant  vomiting,  which  is 
attended  with  very  flow,  and  fometimes  intermit- 
ting pulfe. — Which  continues  in  fpite  of  the  ex- 
hibition of  wine  and  opium  for'two  or  three  days. 
To  the  fame  afTociation  mull  be  aferibed  the  weafc 
■ E e 3 pulfe. 
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pulfe,  which  conftantly  attends  the  exhibition 
of  emetics  during  their  operation.  And  alfo  the 
fudclen  deaths,  which  have  been  occafioned  in 
boxing  by  a blow  on  the  ftomach  ; and  laftly,  the 
fudden  death  of  thofe,  who  have  been  long  debi- 
litated by  the  gout,  from  the  torpor  of  the  floinach, 
See  Sed.  XXV.  1.4. 
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SECT.  XXVI. 

f)T  THE  CAPILLARY  GLANDS  AND  MEMBRANES. 

L I.  The  capillary  veffcls  are  glands.  2.  Their  excretory 
duds.  Experiments  on  the  mucus  of  the  bite  fines,  abdomen , 
cellular  membtane,  and  on  the  humours  of  the  eye.  3-  Scurf 
on  the  head,  cough , catarrrh,  diarrhesa,  gonorrhoea.  Rheu— 

matijm.  Gout.  Leprofy.  II.  I . The  mofl minute  mem- 
branes are  unorganized.  2-  Larger  membranes  are  com- 
pofed  of  the  duds  of  ’ the  capillaries,  and  the  mouths  of  the 
abf or  bents.  3.  Mucilaginous  fluid  is  fleer  eted  on  their  fur - 
faces.  Ill,  Three  kinds  of  rheumatifm. 

1.  1.  The  capillary  veffels  are  like  all  the 
other  glands  except  the  abforbent  fyftem,  inaf- 
mucli  as  they  receive  blood  from  the  arteries, 
feparate  a fluid  from  it,  and  return  the  remain- 
der by  the  veins. 

2.  This  feries  of  glands  is  of  the  raoft  extenfive 
ufe,  as  their  excretory  dudls  open -on  the  whole 
external  fkin  forming  its  perfpirative  pores,  and 
on  the  internal  furfaccs  of  every  cavity  of  the 
body.  Their  lecretion  on  the  fkin  is  termed  in- 
fentible  perfpiration,  which  in  health  is  in  part 
reabforbed  by  the  mouths  of  the  lymphatics,  and 
in  part  evaporated  in  the  air;  the  fecretion  on  that 
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membranes,  which  line  the  larger  cavities  of  the 
body,  which  have  external  openings,  as  the 
mouth  and  inteftinal  canal,  is  termed  mucus, 
but  is  not  however  coagulable  by  heat ; and  the  fe- 
cretion  on  the  membranes  of  thofe  cavities  of  the 
body,  which  have  no  external  openings,  is  called 
lymph  or  water,  as  in  the  cavities  of  the  cellular 
membrane,  and  of  the  abdomen ; this  lymph 
however  is  coagulable  by  the  heat  of  boiling  wa- 
ter. Some  mucus  nearly  as  vifcid  as  the  white 
of  egg,  which  was  difcharged  by  ftool,  did  not  * 
coagulate,  though  I evaporated  it  to  one  fourth 
of  the  quantity,  nor  did  the  aqueous  and  vitreous 
humours  of  a fheep’s  eye  coagulate  by  the  like 
experiment ; but  the  ferolity  from  an  anafarcous 
leg,  and  that  from  the  abdomen  of  a dropfical 
perfon,  and  the  cryftalline  humour  of  a fheep’s 
eye,  coagulated  in  the  fame  heat. 

3.  When  any  of  thefe  capillary  glands  are  fti- 
mulated  into  greater  irritative  actions,  than  is  na- 
tural, they  fecrete  a more  copious  material;  and 
as  the  mouths  of  the  abforbent  fyftem,  which 
open  in  their  vicinity,  are  at  the  fame  time  fti- 

mulated  into  greater  a 61* ion,  the  thinner  and  more 

✓ 

faline  part  of  the  lecreted  fluid  is  taken  up  again  ; 
and  the  remainder  is  not  only  more  copious  but 
alfo  more  vifcid  than  natural.  This  is  more  of 
lefs  troublefome  or  noxious  according  to  the  im- 
portance of  the  functions  of  the  part  afFedtcd  : on 
the  fkin  and  bronchia?,  where  this  fecretion  ought 

naturally 
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naturally  to  evaporate,  it  becomes  fo  vifeid  as  to 
adhere  to  the' membrane ; on  the  tongue  it  forms 
a pellicle,  which  can  with  difficulty  be  feraped 
off;  produces  the  lcurf  on  the  heads  of  many 
people ; and  the  mucus,  which  is  fpit  up  by 
others  in  coughing.  On  the  noftrils  and  fauces, 
when  die  fec.retion  of  thefe  capillary  glands  is  in- 
creafed,  it  is  termed  fimple  catarrh ; when  in 
the  inteftines,  a mucous  diarrhoea ; and  in  the  ure- 
thra, or  vagina,  it  has  the  name  of  gonorrhoea,  or 
fluor  albus. 

4.  When  thefe  capillary  glands  become  in- 
flamed, a frill  more  vifeid  or  even  cretaceous  hu- 
mour is  produced  upon  the  furfaces  of  the  mem- 
branes, which  is  the  caufe  or  the  effedt  of  rheu- 
matifm,  gout,  leprofy,  and  of  hard  tumours  of 
the  legs,  which  are  generally  termed  fcorbutic ; 
all  which  will  be  treated  of  hereafter. 

II.  1.  The  whole  furface  of  the  body,  with  all 
its  cavities  and  contents,  are  covered  with  mem- 
brane. It  lines  every  veffiel,  forms  every  cell,  and 
binds  together  all  the  mufcular  and  perhaps  the 
offeous  fibres  of  the  body;  and  is  itfelf  therefore 
probably  a Ampler  fubftance  than  thofe  fibres. 
And  as  the  containing  veffels  of  the  body  from 
fhe  largeft  to  the  leall  are  thus  lined  and  connedl- 
.ed  with  membranes,  it  follows  that  thefe  mem- 
branes themfelvcs  confift  of  unorganized  mate- 
rials. 

dor  however  fmall  we  may  conceive  tire  dia- 

meters 
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meters  of  the  minute#  veffels  of  the  body,  which 
efcape  our  eyes  and  glaffes,~yet  thefe  veffels  muft 
confift  ot  coats  or  tides,  which  are  made  up  of  an 
unorganized  material,  and  which  are  probably 
produced  from  a gluten,  which  hardens  after  its  . 
production,  like  the  filk  or  web  of  caterpillars 
and  fpiders.  Of  this  material  confift  the  mem- 
branes, which  line  the  fhclls.  of  eggs,  and  the 
fhell  itlelf,  both  which  are  unorganized,  and  are 
formed  from  mucus,  which  hardens  after  it  is 
formed,  either  by  the  abforption  of  its  more  fluid 
part,  or  by  its  uniting  with  fome  part  of  the  at- 
moiphere.  Such  is  alfo  the  production  of  the 
fhells  of  lnails,  and  of  fhell-fifh,  and  I fuppofe 
Of  the  enamel  of  the  teeth. 

2.  But  though  the  membranes,  that  compofc 
the  tides  of  the  moil  minute  veffels,  are  in  truth 
unorganized  materials,  yet  the  larger  membranes, 
which  are  perceptible  to  the  eye,  leem  to  be  com- 
pofed  of  an  intertexture  of  the  mouths  of  the  ab~ 
forbent  fyftem,  and  of  the  excretory  drafts  of  the 
capillaries,  with  their  concomitant  arteries,  veins, 
and  nerves:  and  from  this  conftrudtion  it  is  evi- 
dent, 'that  thefe  membranes  muft  poffefs  great  ir- 
ritability to  peculiar  ftimuli,  though  they'-  are  in- 
capable of  any  motions,  that  are  vifible  to  the 
naked  eye:  and  daily  experience  fhews  us,  that 
in  their  inflamed  ftate  they  have  thegreateft  fenfi- 
bility  to  pain,  as  in  the  pleurify  and  paronychia. 

3.  On  all  thefe  membranes  a mucilaginous  or 

aqueous 
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aqueous  fluid  is  fecretcd,  which  moiftens  and  lu- 
bricates their  furfaces,  as  was  explained  in  Sec- 
tion XXIII.  2.  Some  have  doubted,  whether 
this  mucus  is  feparated  from  the  blood  by  an 
appropriated  let  of  glands,  or  exudes  through  the 
membranes,  or  is  an  abrafion  or  deftruCtion  of 
the  furface  of  the  membrane  itfelf,  which  is  con- 
tinually repaired  on  the  other  fide  of  it,  but  the 
great  analogy  between  the  capillary  vefiels,  and 
tire  other  glands,  countenances  the  former  opi- 
nion ; and  evinces,  that  thefe  capillaries  are  the 
glands,  that  fecrete  it;  to  which  we  mu  ft  add, 
that  the  blood  in  pairing  thefe  capillary  vefiels 
undergoes  a change  iri  its  colour  from  florid  to 
purple,  and  gives  out  a quantity  of  heat ; from 
whence,  as  in  other  glands,  we  muft  conclude 
that  fomething  is  fecreted  from  it. 

III.  The  feat  of  rheum atifm  is  in  the  mem- 
branes, or  upon  them;  but  there  are  three  very 
diftinCt  difeafes,  which  commonly  are  confounded 
under  this  name.  Firft,  when  a membrane  be- 
comes affeCted  with  torpor,  or  inactivity  of  the 
vefiels  which  compofe  it,  pain  and  coldnefs  fuc- 
ceed,  as  in  the  hemicrania,  and  other  head-achs, 
which  are  generally  termed  nervous  rheumatifm ; 
they  exift  whether  the  part  be  at  reft  or  in  mo- 
tion, and  are  generally  attended  with  other  mark? 
cf  debility. 

Another  rheumatifm  is  faid  to  exift,  when 
inflammation  and dwelling,  as  well  as  pain,  affeCt 
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fome  of  the  membranes  of  the  joints,  as  of  the 
ancles,  wrifts,  knees,  elbows,  and  fometimes  of 
the  ribs.  This  is  accompanied  with  fever,  is 
analogous  to  pleurify  and  other  inflammations, 
and  is  termed  the  acute  rheumatifm. 

A third  difeafe  is  called  chronic  rheumatifm, 
which  is  diffinguifhed  from  that  firft  mentioned, 
as  in  this  the  pain  only  affects  the  patient  dur- 
ing the  motion  of  the  part,  and  from  the  fecond 
kind  of  rheumatifm  above  deferibed,  as  it  is  not 
attended  with  quick  pulfe  or  inflammation.  It  is 
generally  believed  to  fucceed  the  acute  rheuma- 
tifm of  the  fame  part,  and  that  fome  coagulable 
lymph,  or  cretaceous,  or  calculous  material, 
has  been  left  on  the  membrane;  which  gives 
pain,  when  the  mufcles  move  over  it,  as  fome 
extraneous  body  would  do,  which  was  too  info- 
lublc  to  beabforbed.  Hence  there  is  an  analogy 
between  this  chronic  rheumatifm  and  the  difeafes 
which  produce  gravel  or  gout-flones ; and  if  may 
perhaps  receive  relief  from  the  fame  remedies, 
f u ch  as  aerated  fal  foda. 
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SECT.  XXVII. 

OF  HEMORRHAGES. 

1.  The  veins  are  abforbent  veflels.  I.  Hemorrhages  from 
inflammation.  Cafe  of  hemorrhage  from  the  kidney  cured 
by  cold  bathing.  Cafe  of  hemorrhage  from  the  nofe  cured 
by  cold  immcrjion.  II.  Hemorrhage  from  venous  paralyfls. 
Of  Piles.  Black  flools.  Petechie.  Confumption.  Scurvy 
of  the  lungs.  Blacknefs  of  the  face  and  eyes  in  epileptic  fits. 
Cure  of  hemorrhages  from  venous  inability. 

t.  ‘ 

I.  As  the  imbibing  mouths  of  the  abforbent 
fyfiem  already  defcribed  open  on  the  furface,  an4 
into  the  larger  cavities  of  the  body,  fo  there  is 
another  fytlem  of  abforbent  veflels,  which  are  not 
commonly  etleemed  fuch,  I mean  the  veins, 
which  take  up  the  blood  from  the  various  glands 
and  capillaries,  after  their  proper  fluids  or  fecre- 
tions  have  been  feparated  from  it. 

The  veins  referable  the  other  abforbent  velTels ; 
as  the  progreffion  of  their  contents  is  carried  on 
in  the  fame  manner  in  both,  they  alike  abforb 
their  appropriated  fluids,  and  have  valves  to  pre- 
vent its  regurgitation  by  the  accidents  of  mecha- 
nical violence.  This  appears  firfl,  becaufe  there 
is  no  pulfation  in  the  very  beginnings  of  the 

veins, 
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veins,  as  is  feen  by  microfcopes  ; which  muft 
happen,  if  the  blood  was  carried  into  them  by 
the  actions  of  the  arteries.  For  though  the  con- 
currence of  various  venous  ftreams  of  blood  from 
different  diftances  mult  prevent  any  pulfation  in 
the  larger  branches,  yet  in  the  very  beginnings  of 
all  thefe  branches  a pulfation  muft  unavoidably 
exift,  if  the  circulation  in  them  was  owing  to  the. 
intermitted  force  of  the  arteries.  Secondly,  the 
venous  ablorption  of  blood  from  the  penis,  and 
from  the  teats  of  female  animals  after  their  erec- 
tion,  is  ftill  more  limilar  to  the  lymphatic  ab- 
forption,  as  it  is  previoufty  poured  into  cells, 
where  all  arterial  impulfe  muft  ceafe. 

There  is  an  experiment,  which  feems  to  evince 
this  venous  abforption,  which  confifts  in  the  ex- 
ternal application  of  a ftimulus  to  the  lips,  as  of 
vinegar,  by  which  they  become  inftantly  pale ; 
that  is,  the  bibulous  mouths  of  the  veins  by  this 
ftimulus  are  excited  to  abforb  the  blood  fafter, 

(ban  it  can  be  fupplied  by  the  ufual  arterial  exer- 
tion. See  Se6h  XXIII.  5. 

1 . There  are  two  kinds  of  haemorrhages  frequent 
in  difeal'cs,  one  is  where  the  glandular  or  capil- 
lary adlion  is  too  powerfully  exerted,  and  propels 
the  blood  forwards  more  haftily,  than  the  veins 
ban  abforb  it ; and  the  other  is,  where  the  abfor- 
bent  power  of  the  veins  is  diminifhed,  or  & 
branch  of  them  is  become  totally  paralytic. 

The  former  of  thefe  cafes  is  known  by  the  heat 
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of  the  part,  and  the  general  fever  or  inflamma- 
tion that  accompanies  the  haemorrhage.  A 
-haemorrhage  from  the  nofe  or  from  the  lungs  is 
fometimes  a crifis  of  inflammatory  clileafes,  as  of 
the  hepatitis  and  gout,  and  generally  ceafes  fpon- 
taneoufly,  when  the  veflfels  are  conflderably  emp- 
tied. Sometimes  the  haemorrhage  recurs  by 
daily  periods  accompanying  the  hot  fits  of  fever, 
and  ceafing  in  the  cold  fits,  or  in  the  intermifiions; 
this  is  to  be  cured  by  removing  the  febrile  pa- 
roxyfms,  which  will  be  treated  of  in  their  place, 
Otherwife  it  is  cured  by  venefeCtion,  by  the  in- 
ternal or  external  preparations  of  lead,  or  by 
the  application  of  cold,  with  an  abftemious  diet, 
and  diluting  liquids,  like  other  inflammations. 
Which  by  inducing  a quiefcence  on  thofe  glan- 
dular parts,  that  are  affedled,  prevents  a greater 
quantity  of  blood  from  being  protruded  forwards, 
than  the  veins  are  capable  of  abforbing. 

Mr.  B — had  a haemorrhage  from  his 

kidney,  and  parted  with  not  lefs  than  a pint  of 
blood  a day  (by  conjecture)  along  with  his  urine 
for  above  a fortnight : venele&ions,  mucilages, 
balfams,  preparations  of  lead,  the  bark,  alum, 
and  dragon’s  blood,  opiates,  with  a large  blifter 
on  his  loins,  were  feparately  tried,  in  large  doles, 
to  no  purpofe.  He  was  then  directed  to  bathe 
in  a cold  fpring  up  to  the  middle  of  his  body 
only,  the  upper  part  being  covered,  and  the 

haemorrhage 
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haemorrhage  di minified  at  the  firft,  and  ceafed 
at  the  fecond  immerlion.  *' 

In  this  cafe  the  external  capillaries  were  ren- 
dered quiefeent  by  the  coldnefs  of  the  water,  and 
thence  a lefs  quantity  of  blood  was  circulated 
through  them ; and  the  internal  capillaries,  or 
other  glands,  became  quiefeent  from  their  irrita- 
tive affociations  with  the  external  ones  ; and  the 
haemorrhage  was  hopped  a fufficient  time  for  the 
ruptured  veflels  to  .contract  their  apertures,  or  for 
the  blood  in  thofe  apertures  to  coagulate. 

Mrs.  K had  a continued  haemorrhage 

from  her  nofe  for  fome  days  ; the  ruptured  veil'd 
was  not  to  be  reached  by  plugs  up  the  noftrils, 
and  the  fenftbility  of  her  fauces  was  fuch  that 
nothing  could  be  born  behind  the  uvula.  After 
repeated  venefedion,  and  other  common  applica^ 
tions,  the  was  direded  to  immerfe  her  whole 
head  into  a pail  of  water,  which  was  made  colder 
by  the  addition  of  feveral  handfuls  of  fait,  and  the 
haemorrhage  immediately  ceafed,  and  returned  no 
more ; but  her  pulfe  continued  hard,  and  the 
was  neceffitated  to  lofe  blood  from  the  arm  on 

I 

the  fucceeding  day. 

Query,  might  not  the  cold  bath  inttantly  hop 
haemorrhages  from  the  lungs  in  inflammatory 
cafes  ? — for  the  fhortnefs  of  breath  ol  thofe,  who 
go  fuddenly  into  cold  water,  is  not  owing  to  the 
accumulation  of  blood  in  the  lungs,  but  to  the 
\ quiefeence 
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quiefcence  of  the  pulmonary  capillaries  from  a 1- 
fociation,  as  explained  in  Section  XXXII.  3.2. 

II.  The  other  kind  of  haemorrhage  is  known, 
from  its  being-  attended  with  a weak  pulfe,  and 
other  fymptoms  of  general  ^debility,  and  very 
frequently  occurs  in  thole,  who  have  difeafed 
livers,  owing  to  intemperance  in  the  ufe  of  fer- 
mented liquors.  Thel'e  conftitutions  are  Ihewn 
to  be  liable  to  paralylis  of  the  lymphatic  abfor- 
bents,  producing  the  various  kinds  ol  droplies  in 
Section  XXIX.  5.  Now  if  any  branch  of  the 
venous  fyftem  loles  its  power  ot  abforption,  the 
part  fwells,  and  at  length  b.urfts  and  difcharges 
the  blood,  which  the  capillaries  or  other  glands 
circulate  through  them. 

It  fometimes  happens  that  the  large  external 
veins  of  the  legs  burft,  and  effufe  their  blood ; 
but  this  occurs  moll  frequently  in  the  veins  of 
the  intellines,  as  the  vena  poitarum  is  liable  to 
fuffer  from  a fchirrus  of  the  liver  oppoling  the 
progreffion  of  the  blood,  which  is  abforbed  from 
the  intellines.  Hence  the  piles  are  a fymptom 
of  hepatic  obftmetion,  and  hence  the  copious  dif- 
charges downwards  or  upwards  of  a black  mate- 
rial, which  has  been  called  melancholia,  or  black 
bile ; but  is  no  other  than  the  blood,  which  is 
probably  difeharged  from  the  veins  of  the  intef- 
tines. 

J.  F.  Meckel,  in  his  Experiments  de  Finibus 
Valorum,  publilhed  at  Berlin,  1772*  mentions  his 

T0L*  i*  Ff  difeovery 
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difcovery  of  a communication  of  a lymphatic  vcf- 
fel  with  the  gaftric  branch  of  the  vena  portarum. 

It  is  poffible,  that  when  the  motion  of  the  lym- 
phatic becomes  retrograde  in  fome  difeafes, 
blood  may  obtain  'a  paffage  into  it,  where  it 
anaftomofes  with  the  vein,  and  thus  be  poured 
into  the  inteftines.  A difeharge  of  blood  with  the 
urine  fometimes  attends  diabetes,  and  may  have 
its  fource  in  the  fame  manner. 

Mr.  A , who  had  been  a hard  drinker, 

and  had  the  gutta  rofacea  on  his  face  and  bread, 
after  a ftroke  of  the  palfy  voided  near  a quart  of 
a black  vifeid  material  by  ilool : on  diluting  it 
with  water  it  did  not  become  yellow,  as  it  mud 
have  done  if  it  had  been  infpiffated  bile,  but  con- 
tinued black  like  the  grounds  of  coffee. 

But  any  other  part  of  the  'venous  fyftem  may 
become  quiefeent  or  totally  paralytic  as  well  as 
the  veins  of  the  inteftines  : all  which  occur  more 
frequently  m thole  who  have  dileafed  livers,  than 
in  any  others.  Hence  troublefome  bleedings  of 
the  nofe,  or  from  the  lungs  with  a weak  pulfe ; 
hence  haemorrhages  from  the  kidneys,  too  great 
jxienftruation ; and  hence  the  oozing  of  blood  - 
from  every  part  of  the  body,  and  the  petechias  in 
thofe  fevers,  which  are  termed  putrid,  and  which 
is  erroneoufly  aferibed  to  the  thinnefs  of  the 
blood : for  the  blood  in  inflammatory  diieafes  is 
equally  fluid  before  it  coagulates  in  the  cold  air. 

Is  not  that  hereditary  confumption,  wlncli 

occurs 
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occurs  chiefly  in  darkeyed  people  about  the  age 
of  twenty,  and  commences  with  flight  pulmonar y 
hemorrhages  without  fever,  a difeafe  of  this 
kind?— Thefe  hemorrhages  frequently  begin 
during  deep,  when  the  irritability  of  the  lungs  is 
not  fufficient  in  thefe  patients  to  carry  on  the  cir- 
culation without  the  a ffi  fiance  of  volition  ; for  in 

*7*  *Y1  ' ‘ ‘ * VS 

our  waking  hours,  the  motions  of  the  lungs  are 
■in  part  voluntary,  efpccially  if  any  difficulty  of 
breathing  renders  the  efforts  of  volition  neceffary* 
See  Clafs  I.  2.  3.  3.  and  Clafs  III.  2.  1. 12.  Ano- 
ther fpecies  of  pulmonary  confumption  which 
feems  more  certainly  of  fcrofulous  origin  is  de- 
fcribed  in  the  next  Section,  No.  2. 

I have  feen  two  cafes  of  women,  of  about  forty 
years  of  age,  both  of  whom  were  feized  with  quick 
Weak  pulfe,  with  difficult  refpi ration,  and  who 
fpit  up  by  coughing  much  vifcid  mucus  mixed 
with  dark  coloured  blood.  They  had  both  large 
vibices  on  their  limbs,  and  petechias ; in  one  the 
feet  were  in  danger  of  mortification,  in  the  other 
the  legs  were  osdematous.  To  relieve  the  diffi- 
cult refpiration,  about  fix  ounces  of  blood  were 
taken  from  one  of  them,  which  to  my  furprife 
Was  fizy,  like  inflamed  blood:  they  had  both 
palpitations  or  unequal  pulfations  of  the  heart. 
They  continued  four  or  five  weeks  with  pale  and 
.bloated  countenances,  and  did  not  ceafe  fpitting 
phlegm  mixed  with  black  blood,  and  the  pulfe 
feldom  flower  than  130  or  135  in  a minute.  This 

F f 2 blood. 
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blood,  from  its  dark  colour,  and  from  the  many 
vibiccs  and  petechiae,  feems  to  have  been  venous 
blood  ; the  quicknefs  of  the  pulle,  and  the  irre- 
gularity of  the  motion  of  the  heart,  are  to  be  af- 
cribed  to  debility  of  that  part  of  the  fyftem  ; as 
the  extravafation  of  blood  originated  from  the 
defedt  of  venous  abforption.  The  approxima- 
tion of  thel’e  two  cafes  to  fea-feurvy  is  peculiar, 
and  may  allow  them,  to  be  called  fcorbutus  pul- 
monalis.  Had  thefe  been  younger  fubjedts,  and 
the  paralyfis  of  the  veins  had  only  affedted  the 
'lungs,  it  Is  probable  the  difeafe  would  have  been 
a pulmonary  confumption. 

Laft  week  I faw  a gentleman  of  Birmingham, 
who  had  for  ten  days  laboured  under  great  pal- 
pitation of  his  heart,  which  was  fo  diftindtly  felt 
by  the  hand,  as  to  difcountenance  the  idea  of 
there  being  a fluid  in  the  pericardium.  He  fre- 
quently fpit  up  mucus  flained  with  dark  coloured 
blood,  his  pulfe  very  unequal  and  very  weak, 
with  cold  hands  and  nofe.  He  could  not  lie 
down  at  all,  and  for  about  ten  days  pad  could 
not  deep  a minute  together,  but  waked  perpe- 
tually with  great  uneafinefs.  Could  thofe  fymp- 
toms  be  owing  to  very  extenfive  adhcfions  of  the 
lungs  ? or  is  this  a fcorbutus  pulmonalis  ? Aftci 
a few  days  he  fuddenly  got  fo  much  better  as  to 
be  able  to  fleep  many  hours  at  a time  by  the  ufe 
of  one  grain  of  powder  of  foxglove  twice  a da)-, 
arid  a grain  of  opium  at  night.  Alter  a few  days 

longer. 
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longer,  the  bark  was  exhibited,  and  the  opium 
continued  with  iome  wine ; and  the  palpitations- 
of  his  heart  became  much  relieved,  and  he  reco- 
vered his  ufual  degree  of  health,  but  died  tud- 
denly  lome  months  afterwards. 

In  epileptic  fits  the  patients  frequently  become 
black  in  the  face,  from  the  temporary  paralyfis  of 
the  venous  fyftem  of  this  part.  I have  known 
two  infbmces  where  the  blacknefs  has  continued 

many  days.  M.  P , who  had  drank  intem- 

perately,  was.  fcized  with  the  epileply  when  he 
was  in  his  fortieth  year ; in  one  of  thefe  fits  the 
white  part  of  his  eyes  was  left  totally  black  with 
effufed  blood ; which  was  attended  with  no  pain 
or  heat,  and  was  in  a few  weeks  gradually  ab  ' 
forbed,  changing  colour  as  is  ufual  with  vibices 
from  bruifes. 

The  haemorrhages  produced  from  the  inability 
of  the  veins  to  abforb  the  refluent  blood,  are  cured 
by  opium,  the  preparations  of  fleel,  lead,  the  bark, 
vitriolic  acid,  and  blifters ; but  thefiy  have  the 
effect  with  much  more  certainty,  if  a venefedtion 
to  a few  ounces,  and  a moderate  cathartic  with 
four  or  fix  grains  of  calomel  be  premifed,  where 
thep  itient  is  not  already  too  much  debilitated ; 
as  one  great  means  of  promoting  the  abforption 
of  any  fluid  confifis  in  previoufly  emptying  the 
yefiels,  which  arc  to  receive  it. 
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©P  THE  PARALYSIS  OP  THE  ABSORBENT 

SYSTEM. 

I.  Taralyfis  of  the  lafteals,  atrophy.  Dlfafe  to  animal food.. 
II.  Caufe  of  dropfy,  Caufe  of  herpes.  Scrofula.  Me- 
f enteric  confumption.  Pulmonary  confumption.  Why  ulcers 
in  the  lungs  are  fo  difficult  to  heal. 

The  term  pairalyfis  has  generally  been  ufed  to 
exprefs  the  lofs  of  voluntary  motion,  as  in  the 
hemiplegia,  but  m&y  with  equal  propriety  be  ap- 
plied to  exprefs  the  difobediency  of  the  mufeular 
fibres  to  the  other  kinds  of  Himulus ; as  to  thofe 
of  irritation  or  fenfation. 

I.  There  is  a fpecies  of  atrophy,  which  has 
not  been  well  underlined ; when  the  abforbent 
vefifels  of  the  ftomach  and  inteftines  have  been 
long  inured  to  the  ftimulus  of  too  much  fpirituous 
liquor,,  they  at  length,  either  by  the  too  fudden 
omiffion  of  fermented  or  fpirituous  potation,  or 
from  the  gradual  decay  of  nature,  become  in  a 
certain  degree  paralytic ; now  it  is  obferved  in 
the  larger  mufcles  of  the  body,  when  one  fide  is 
paralytic,  the  other  is  more  frequently  in  motion, 
owing  to  the  Ids  expenditure  of  fcnforial  power 
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in  the  paralytic  limbs ; fo  in  this  cafe  the  other 
part  of  the  abforbent  fyftem  aefts  with  greater 
force,  or  with  greater  perfeverance,  in  confe- 
quence  of  the  paralyfts  of  the  ladtcals ; and  the 
body  becomes  greatly  emaciated  in  a final!  time. 

I have  feen  feveral  patients  in  this  difeafe,  of 
which  the  following  are  the  circumftances. 

1.  They  were  men  about  fifty  years  of  age,  and 
had  lived  freely  in  refpedt  to  fermented  liquors. 

2.  They  loft  their  appetite  to  animal  food. 

3.  They  became  fudden ly  emaciated  to  a great 
degree.  A.  Their  fkins  were  dry  and  rough. 
5.  They  coughed  and. expectorated  with  difficulty 
a vifeid  phlegm.  6.  The  membrane  of  the  tongue 
Was  dry  and"  red,  and  liable  to  become  ul- 
cerous. 

The  inability  to  digeft  animal  food,  and  the 
confequent  diftafte  to  it,  generally  precede  the 
dropfy,  and  other  difeafes,  which  originate  from 
fpirituous  potation.  I fuppofe  when  the  ftomach 
becomes  inirritable,  that  there  is  at  the  fame  time 
a deficiency  of  .gaftric  acid;  hence  milk  feldorii 
agrees  with  thefe  patients,  unlefs  it  be  previoufly 
curdled,  as  they  have  not  fufficient  gaftric  acid  to 
curdle  it ; and  hence  vegetable  food,  which  is 
itfelf  acefcent,  will  agree  with  their  ftomachs 
longer  than  animal  food,  which  requires  more  of 
the  gaftric  acid  for  its  digeftion. 

In  this  difeafe  the  Ikin  is  dry  from  the  increaf- 
ed  abforption  of  the  cutaneous  lymphatics,  the 
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fat  is  abforbed  from  the  increafcd  abforption  of 
the  cellular  lymphatics,  the  mucus  of  the  lungs 
is  too  vifcid  to  be  cafily  fpit  up  by  the  increafed 
abforption  of  the  thinner  parts  of  it,  the  mem- 
brana  fneideriana  becomes  dry,  covered  with 
hardened  mucus,  and  at  length  becomes  inflamed 
and  full  of  apthae,  and  either  theft-  Roughs,  or 
pulmonary  ulcers,  terminate  the  feene. 

II.  The  immediate  caufe  of  dropfy  is  the  para- 
Jyfis  of  tome  other  branches  of  the  abforbent 
fyflem,  which  are  called  lymphatics,  and  which 
open  into  the  larger  cavities  of. the  body,  or  into 
the  cells  of  the  cellular  membrane;  whence  thofe 
cavities  or  cells  become  diltended  with  the  fluid, 
which  is  hourly  fecreted  into  them  for  the  purpofe 
of  lubricating  their  furfaces.  As  is  more  fully 
explained  in  No.  5.  of  the  next  Sedition. 

As  thofe  lymphatic  veflels  confift  generally  of 
a long  neck  or  mouth,  which  drinks  up  its  ap- 
propriated fluid,  and  of  a conglobate  gland,  in 
which  this  fluid  undergoes  fome  change,  it  hap- 
pens, that  lometimes,  the  mouth  of  the  lymphatic, 
and  lometimes  the  belly  or  glandular  part  of  it,bc- 
comes'totally  or  partially  paralytic.  In  the  former 
cafe, where  the  mouths  of  the  cutaneous  lymphatics 
become  torpid  or  quiefeent,  the  fluid  fecreted  on 
the  fkin  c.eales  to  be  abforbed,  and  erodes  the 
Jfkin  by  its  faline  acrimony,  and  produces  erup- 
tions termed  herpes,  the  difeharge  from  which  is 
as  fait,  as  the  tears,  which  are  fecreted  too  fait  to 
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be  reabforbed,  as  in  grief,  or  when  the  pun&a  la- 
crymalia  are  obftrubted,  and  which  running  down 
the  check  redden  and. inflame  the  flan. 

When  the  mouths  of  the  lymphatics,  which 
onen  on  the  mucous  membrane  of  the  noftrils, 
beeo/ne  torpid,  as  on  walking  into  the  air  in  a 
frofly  morning ; the  mucus,  which  continues  to 
be  fecreted,  has  not  its  aqueous  and  faline  part 
rcablorbed,  which  running  over  the  upper  lip  in- 
flames it,  and  has  a fait  tafte,  if  it  falls  on  the  , 
tongue. 

When  the  belly,  or  glandular  part  of  one  of  thefe 
lymphatics,  becomes  torpid,  the  fluid  abforbed 
by  its  mouth  ftagnates,  and  forms  a tumour  in  the. 
gland.  This  cUfeale  is  called  the  fcrofula.  If 
thefe  glands  fuppurate  externally,  they  gradually 
heal,  as  thofe  of  the  neck ; if  they  l'uppurate 
without  an  opening  on  the  external  habit,  as  the 
mefenteric  glands,  a hedtic  fever  enfues,  which 
deftroys  the  patient ; if  they  fuppui  ate  in  the 
f lungs,  a pulmonary  confumption  enfues,  which 
is  believed  thus  to  differ  from  that  defended  in 
the  preceding  Section,  in  relpedt  to  its  feat  or 
proximate  caufe, 

It  is  remarkable,  that  matter  produced  by  fup- 
puration  will  lie  concealed  in  the  body  many 
weeks,  or  even  months,  without  producing  hectic 
fever;  but  as  foon  as  the  wound  is  opened,  lb  as 
to  admit  air  to  the  furface  of  the  ulc<  r,  a heftic 
fever  fupervenes,  even  in  very  few  hours,  which 
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I formerly  conceived  to  be  owing  to  the  azotic 
part  of  the  atmofphere  rather  than  to  the  oxygene ; 
beoaufe  thofe  medicines,  which  contain  much 
Oxygene,  as  the  calces  or  oxydes  of  metals,  exter- 
nally applied,  greatly  contribute  to  heal  ulcers; 
of  thefe  are  the  folutions  of  lead,  and  mercury, 
and  copper  in  acids,  or  their  precipitates ; but 
have  lince  believed  it  to  be  owing  to  the  oxygene. 
See  Glafs  II.  1.  6.  7.  in  Vol.  II.  of  this  work. 

Hence  when  wounds  are  to  be  healed  by  the 
fir  ft  intention,  as  it  is  called,  it  is  neceffary  care- 
fully to  exclude  the  air  from  them.  Hence 
we  have  one  caufe,  which  prevents  pulmonary 
ulcers  from  healing,  which  is  their  being  perpe- 
tually expofed  to  the  air. 

Another  caufe  of  the  difficulty  of  healing  pul- 
monary ulcers  may  arife  from  the  inactivity  of 
the  veffiels  of  the  air  cells,  which  are  covered 
with  a membrane  differing  both  from  that  of  the 
mucous  membranes  of  other  cavities  of  the  body, 
fend  from  the  external  fkin.  For  it  is  probable, 
that  the  air-cells  alone  of  the  lungs  conftitute 
the  organ  of  refpiration,  and  not  the  internal  fur- 
faces  of  the  branching  veffels  of  the  trachea,  which 
lead  to  the  air-cells.  And  from  a vegetable  ana- 
logy mentioned  below  they  probably  exhale  or 
perfpire  either  nothing  or  much  lefs  than  the 
furfaces  of  the  pulmonary  veffels,  which  lead  to 
them.  Hence  the  mucus,  which  in  common 
coughs  or  fuperficial  peripneumony  is  fecreted  on 
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the  furface  of  ’the  branching  veffielk  of  the  lungs, 
is  forced  up  in  coughing  by  the  air  behind  i't, 
which  is  haftily  excluded  from  the  air-cells,  and 
flovvlv  inhaled  into  them.  But  if  "there  was  any 
mucus  or  matter  formed  in  thefe  air-cells,  it  is 
not  eafy  to  underhand  how  it  could  be  brought 
up  by  coughing,  as  no  air  could  get  admittance 
behind  it ; which  may  be  one  caufe  of  the  diffi- 
culty of  healing  pulmonary  ulcers  if  they  exift 
on  the  furface  of  the  air-cells ; but  not  fo,  if  they 
exift  in  the  velfels  leading  to  the  air-cells,  as  after 
a wound  with  a {word,  or  when  a vomica  has 
bum  after  a peripneumony. 

In  the  vegetable  fyftefn,  I think,  there  can  be 
no  doubt,  but  that  the  upper  furface  of  the  leaves 
conflitutes  the  organ  of  refpiration,  and  M.  Bon- 
net in  his  Ulage  des  Feuilles  fhovvs  by  a curious 
experiment,  that  the  upper 'furfaces  of  leaves  do 
not  exhale  half  fo  much  as  their  under  fuffaces. 
He  placed  the  ftalks  of  many  leaves  frCfh  col- 
lected into  glafs-tubes  tilled  with  water,  of  many 
of  thefe  the  upper  furfaces  were  fmeared  with 
oil,  and  the  under  furfaces  of  many  others  of 
them;  and  he  uniformly  found  by  the  finking  of 
the  water  in  the  tubes,  that  the  upper  furfaces 
exhaled  lefs  by  half  than  the  under  furfaces. 

Both  the  dark-eyed  patients,  which  are  affect- 
ed with  pulmonary  ulcers  from  deficient  venous 
abforption,  as  deferibed  in  SeCtion  XXVlb  2. 
and  the  light-eyed  patients  from  deficient  lym- 
phatic* 
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phatic  abforption,  which  we  are  now  treating  of, 
have  generally  large  apertures  of  the  iris ; thcfe 
]arge  pupils  of  the  eyes  are  a common  mark  of 
want  of  irritability j and  it  generally  happens, 
that  an  increafe  of  fenfibility,  that  is,  of  motions 
in  confequence  of  lenfation,  attends  thcfe  confti- 
tutions.  See  Se6t.  XXXI.  2.  Whence  inflam- 
mations may  occur  in  thefe  from  ftagnated  fluids 
more  frequently  than  in  thofe  conftitutions,  which 
potfefs  more  irritability  and  lefs  fen  Ability. 

Great  expectations  in  refpect  to  the  cure  of 
confumptions,  as  well  as  of  many  other  difeafes, 
are  produced  by  the  very  ingenious  exertions  of 
Dr.  Bed  does;  who  haseftablifhed  an  apparatus 
for  breathing  various  mixtures  of  airs  or  gaffes, 
at  the  hot- wells  near  Briflol,  which  well  deferves 
the  attention  of  the  public. 

Dr.  Bed  does  very  ingenioufly  concludes, 
from  the  florid  colour  of  the  blood  of  confump- 
tive  patients,  that  it  abounds  in  oxygene ; and 
that  the  rednefs  of  their  tongues,  and  lips,  and 
the  fine  blulh  of  their  cheeks,  fhew  the  prefence 
of  the  fame  principle,  like  fiefh  reddened  by  ni- 
tre. And  adds,  that  the  circumftance  of  the 
confumptions  of  pregnant  women  being  flopped 
in  their  progrefs  during  pregnancy,  at  which 
time  their  blood  may  be  fuppofed  to  be  in  part 
deprived  of  its  oxygene,  by  oxygenating  the  blood 
of  the  foetus,  is  a forcible  argument  in  favour 
of  this  theory  ; which  muft  foon  be  confirmed  or 
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.confuted'  by  his  experiments.  See  Effay  on 
Scurvy,  Confumption,  &c.  by  Dr.  Beddoes.  Mur- 
ray. London.  Ailo  Letter  to  Dr.  Darwin  by  trie 
Lame.  Murray.  London. 
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SECT.  XXIX. 

ON  THE  RETROGRADE  MOTIONS  (5F  THE 
• ABSORBENT  SYSTEM. 

I.  Account  of  the  ahforhent  fyflem.  IT.  The  valves  of  the  ab~ 
forhcnt  vcjjcls  may  fujfcr  their  fluids  to  regurgitate  in  fomi 
difeafes.  III.  Communication  from  the  alimentary  canal  to 
the  bladder  by  means  of  the  abforbent  vcjfels.  IV.  Tht 
phenomena  of  diabetes  explained.  V.  i.  The  phenomena, 
of  dropfies  explained.  2.  Cafes  of  the  ufe  of  foxglove. 
VI.  Of  cold  fweats . VII.  Tranflations  of  matter , of 
chyle , of  milk , of  urine , operation  of  purging  drugs  applied 
externally.  VIII.  Circumflances  by  which  the  fluids , that 
are  cflfu fed  by  the  retrograde  motions  of  the  abforbent  veffels^ 
are  diflinguifhed.  IX.  Retrograde  motions  of  vegetable 
juices.  X.  Objections  anfwered.  XI.  The  caufls,  which 
induce  the  retrograde  motions  of  animal  vejfcls,  and  the  me* 
dicines  by  which  the  natural  motions  are  refloredi 
Ar.  B.  The  following  Section  is  a tranflation  of  a part  of  a 
Latin  thefls  written  by  the  late  Afr.  Charles  Darwin , 
which  was  printed  with  his  prizc-dijjertation  on  a criterion 
between  matter  and  mucus  in  1780.  Sold  by  Cadcll,  London » 

I.  Account  of  the  Ahforhent  Syflem. 

1.  The  abforbent  fyftem  of  veffels  in  animal 
bodies,  con  lifts  of  feveral  branches,  differing  in 
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refpecd  to  their  fituations,  and  to  the  fluids,  which 
they  abforb. 

The  inteftinal  ablorbents  open  their  mouths 
'on  the  internal  furfaces  of  the  inteftines ; their 
office  is  to  drink  up  the  chyle  and  the  othef 
fluids  from  the  alimentary  canal ; and  they  are 
termed  ladteals,  to  diftinguifh  them  from  the  other 
abforbent  veflels,  which  have  been'  termed  lym- 
phatics. 

Thofe,  whofe  mouths  are  difperfed  on  the  ex- 
ternal fkin,  imbibe  a great  quantity  of  water  from 
the  atmofphere,  and  a part  of  the  perfpirablc 
•matter,  which  does  not  evaporate,  and  are  term- 
ed cutaneous  ablorbents. 

Thofe,  which  arife  from  the  internal  furface  of 
the  bronchia,  and  which  imbibe  moifture  from 
the  atmofphere,  and  a part  of  the  bronchial  mu- 
cus, are  called  pulmonary  abforbents. 

Thofe,  which  open  their  innumerable  mouths 
into  the  cells  of  the  whole  cellular  membrane ; 
and  whofe  ufe  is  to  take  up  the  fluid,  which  is 
poured  into  thofe  cells,  after  it  has  done  its  office 
there  ; may  be  called  cellular  abforbents. 

Thofe,  which  arife  from  the  internal  furfaces 
of  the  membranes,  which  line  the  larger  cavities 
of  the  body,  as  the  thorax,  abdomen,  ferotum, 
pericardium,  take  up  the  mucus  poured  into  thofe 
cavities ; and  are  diftinguifhed  by  the  names  of 
their  refpe6tive  cavities. 

Whilft  thofe,  which  arife  from  the  internal 
1 furfaces 
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furfaces  of  the  urinary  bladder,  gall-bladder,  fall- 
vary  duds,  or  other  receptacles  of  fecreted  fluids, 
may  take  their  names  from  thole  fluids;1  the 
thinner  parts  of  which  it  is  their  office  to  abl'orb; 
as  urinary,  bilious,  or  falivary  abforbents. 

2.  Many  of  thefe  abforbent  veffels,  both  lac- 
teals  and  lymphatics,  like  fome  of  the  veins,  are 
replete  with  valves  : which  feem  defigned  to  nffllf 
the  progrefs  of  their  fluids,  or  at  leaf:  to  prevent 
their  regurgitation;  where  they  are  fubjeded 
to  the  intermitted  preffure  of  the  mufcular,  or 
arterial  adions  in  their  neighbourhood. 

Thefe  valves  do  not  however  appear  to  be  ne- 
ccffary  to  all  the  abforbents,  any  more  than  to  all 
the  veins ; fince  they  are  not  found  to  exift  in 
the  abforbent  fyftem  of  fifh;  according  to  the 
difeoveries  of  the  ingenious,  and  much  lamented 
Mr.  Hewfon.  Philof.  Tranf.  v.  5 9,  Enquiries 
into  the  Lymph.  Syft.  p.  94. 

3.  Thefe  abforbent  veffels  are  alfo  furnifhed 
with  glands,  which  are  called  conglobate  glands; 
whofe  ufe  is  not  at  prefent  fufficiently  invelii- 
gated  ; but  it  is  probable  that  they  referable  the 
conglomerate  glands  both  in  flrudure  and  in  ufe, 
except  that  their  abforbent  mouths  arc  for  the 
conveniency  of  fituation  placed  at  a greater  dil- 
tance  from  the  body  of  the  gland.  The  conglo- 
merate glands  open  their  mouths  immediately 
into  the  fanguiferous  veffels,  which  bring  the 
blood,  from  whence  they  abforb  their  rdpedive 
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fluids,  quite  up  to  the  gland ; but  thefe  conglo- 
bate  glands  colled  their  adapted  fluids  from  very 
diftant  membranes,  or  cyfts,  by  means  of  mouths 
furniflied  with  long  necks  for  this  purpofe;  and 
which  are  called  iadeals,  or  lymphatics. 

A.  The  fluids,  thus  colleded  fromvarious  parts 
of  the  body,  pais  by  means  of  the  thoracic  dud 
into  the  left  fubclavian  near  the  jugular  vein;  ex- 
cept indeed  that  thofe  colleded  from  the  right 
flde  of  the  head  and  neck,  and  from  the  right 
arm,  are  carried  into  the  right  fubclavian  vein : 
and  fometimes  even  the  lymphatics  from  the 
right  tide  of  the  lungs  arc  inferted  into  the  right 
fubclavian  vein  : whilft  thofe  of  the  left  flde  of 
the  head  open  but  juft  into  the  fmnmit  of  the 
thoracic  dud, 

5.  In  the  abforbent  fyftem  there  are  many 

anaftomofes  of  the  veflels,  which  feem  of  great 
confequence  to  the  prefervation  of  health.  Thefe 
anaftomofes  are  difcovercd  by  diflcdion  to  be 
very  frequent  between  the  inteftinal  and  urinary 
lymphatics,  as  mentioned  by  Mr.  Hewfon,  (Phil. 
Tranf.  v.  58.)  , x 

6.  Nor  do  all  the  inteftinal  abforbents  feem  to 
terminate  in  the  thoracic  dud,  as  appears  from 
fome  curious  experiments  of  DPMunro,  who 
gave  madder  to  fome  animals,  having  previoufly 
put  a ligature  on  the  thoracic  dud,  and  found 
their  bones  and  the  ferum  of  their  blood  coloured 
red. 

Gg 


VOL.  I. 


II.  The 


RETROGRADE  Sect.  XXIX.  i. 


>450 

II.  The  Valves  of  the  dfbforbent  Syjlem  may  Jiiffer 
their  Fluids  to  regurgitate  in  Jome  Difeafes. 

1.  The  many  valves,  which  dccur  in  the  pro- 
•grefs  of  the  lymphatic  and  lacteal  velTels,  would 
feem  infuperable  obftacles  to  the  regurgitation  of 
their  contents.  But  as  thcfe  valves  are  placed  in 
vcffels,  which  are  indued  with  life,  and  arc  them- 
felves  indued  with  life  alio;  and  are  very  irritable 
into  thole  natural  motions,  which  abforb,  or  pro- 
pel the  fluids  they  contain  ; it  is  poffible,  in  fome 
oifeafes,  where  thele  valves  or  veil'd  s are  ftimu- 
lated  into  unnatural  exertions,  or  are  become 
paralytic,  that  during  the  diaftole  of  the  part  of 
the  vefTel  to  which  the  valve  is  attached,  the  valve 
may  not  fo  completely  clofe,  as  to  prevent  the 
relapfe  of  the  lymph  or  chyle.  This  is  rendered 
more  probable,  by  the  experiments  of  injedting 
mercury,  or  water,  or  fuet,  or  by  blowing  air 
down  thefe  veffels  : all  which  pafs  the  valves  very 
eafily,  contrary  to  the  natural  courfe  of  their 
fluids,  when  the  veffels  are  thus  a little  forcibly 
dilated,  as  mentioned  by  Dr.  Haller,  Elem. 
Phyfiol.  t.  iii.  1.  4. 

“ The  valves  of  the  thoracic  du£t  are  few,  fome 
affert  they  are  not  more  than  twelve,  and  that 
they  do  not  very  accurately  perform  their  office, 
as  they  do  not  clofe  the  whole  area  of  the  duff, 
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and  thence  may  permit  chyle  to  repafs  them 
downwards.  In  living  animals,  however,  though 
not  always,  yet  more  frequently  than  in  the  dead, 
they  prevent  the  chyle  from  returning.  The 
principal  of  thefe  valves  is  that,  which  prefides 
over  the  infertion  of  the  thoracic  duct,  into  the 
fubclavian  vein;  many  have  believed  this  alfo  to 
perform  the  office  of  a valve,  both  to  admit  the 
chyle  into  the  vein,  and  to  preclude  the  blood 
from  entering  the  du6t;  but  in  my  opinion  it  is 
fcarcely  fufficient  for  this  purpofe.”  Haller, 
Elem.  Phyf.  t.  vii.  p.  220. 

2.  The  mouths  of  the  lymphatics  feem  to  admit 
water  to  pafs  through  them  after  death,  the  in- 
verted way,  eafier  than  the  natural  one;  fince  an 
inverted  bladder  readily  lets  out  the  water  with 
which  it  is  filled;  whence  it  may  be  inferred,  that 
there  is  no  obftacle  at  the  mouths  of  thefe  veffels 
to  prevent  the  regurgitation  of  their  contained 
fluids.  , 

« 

I was  induced  to  repeat  this  experiment,  and 
having  accurately  tied  the  ureters  and  neck  of  a 
/reffi  ox’s  bladder,  I made  an  opening  at  the  fun- 
dus of  it ; and  then,  having  turned  it  infide  out- 
wards, filled  it  half  full  with  water,  and  was  fur- 
prifed  to  fee  it  empty  itfelf  fo  haftily.  I thought 
the  experiment  more  appofite  to  my  purpofe  by 
fufpending  the  bladder  with  its  neck  downwards, 
p*  the  lymphatics  are  chiefly  lpread  upon  this  part 
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oi  it,  as  lhewn  by  Dr.  Watfon,  Philof.'  Tranf.'v. 
59.  p.  3Q‘2. 

3.  In  iomc  difeafes,  as  in  the  diabetes,  and 
ferofula,  it  is  probable  the  valves  themfelves  are 
difeafed,  and  are  thence  incapable  of  preventing 
the  return  of  the  fluids  they  fhould  fupport. 
Thus  tire  valves  of  the  aorta  itfelf  have  frequently 
been  found  fcirrhous,  according  to  the  difle&ions 
of  Mont.  Lieutaud,  and  have  given  rife  to  an  in- 
terrupted pulfe,  and  laborious  palpitations,  by 
fuffering  a return  of  part  of  the  blood  into  the 
heart.  Nor  are  any  parts  of  the  body  fo  liable 
to  fcirrhofltv  as  the  lymphatic  glands  and  veflels, 
iiifomuch  that  their  feirrhoflties  have  acquired  a 
diftirid  name,  and  been  termed  fcrofula. 

4.  There  are  valves  in  other  parts  of  the  body, 
analogous  to  thole  of  the  abforbent  fyftem,  and 
which  are  liable,  when  difeafed,  to  regurgitate 
their  contents:  thus  the  upper  and  lower  orifices 
of  the  ftomach  are  doled  by  valves,  which,  when 
too  great  quantities  of  warm  water  have  been 
drunk  with  a defign  to  promote  vomiting,  have 
fometimes  refilled  the  utmofi  efforts  of  the  abdo- 
minal rnufdes,  and  diaphragm:  yet,  at  other 
times,  the  upper  valve,  or  cardia,  eafily  permits 
the  evacuation  of  the  contents  of  the  ftomach; 
whilA  the  inferior  valve,  or.pyloms,  permits  the 
bile,  and  other  contents  of  the  duodenum,  to  re- 
gurgitate into  the  ftomach. 

5.  The  valve  of  the  colon  is.  well  adapted  to 

prevent 
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prevent  the  retrograde  motion'of  the  excrements; 
yet,  as  this  valve  is  poflefled  of-  a living  power, 
in  the  iliac  paffion,  either  from  fpafm,  or  other 
unnatural  exertions,  it  keeps  itfclf  open,  and  ei- 
ther buffers  or  promotes  the  retrograde  move- 
ments of  the  contents  of  the  inteftines  below;  as 
- in  ruminating  animals  the  mouth  of  the  firtt 
ftomach  feems  to  be  To  conftmcted,  as  to  facili- 
tate or  affift  the  regurgitation  of  the  food;  the 
rings  of  the  cefophagus  afterwards  contracting 
themfclves  in  inverted  order.  De  Haen,  by 
means  of  a fyringe,  forced  fo  much  water  into  the 
rectum  inteftinum  of  a dog,  that  he  vomited  it  ip 
a full  ftream  from  his  mouth  ; and  in  the  iliac 
paffion  above,  mentioned,  excrements  and  clyfter 
are  often  evacuated  by  the  mouth.  See  Section 
XXV.  15. 

6.  The  pun Cta  lacrymalia,  with  the  lacrymal 
fack  and  nafal  duct,  compofe  a complete  gland, 
and  much  refemble  the  inteftinal  canal : the 
pundta  lacrymalia  are  abforbent  mouths,  that 
take  up  the  tears  from  the  eye,  when  they  have 
done  their  office  there,  and  convey  them  into  the 
noftrils ; but  when  the  natal  dudt  is  obftrudted, 
and  the  lacrymal  fack  dittended  with  its  fluid,  on 
preflure  with  the  Anger  the  mouths  of  this  gland 
(pundta  lacrymalia)  will  readily  difgorge  the  fluid, 
they  had  previoufly  abforbed,  back  into  the  eye. 

7-  As  the  capillary  veflels  receive  blood  from 
the  arteries,  and  feparating  the  mucus,  or  per- 
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fpirable  matter  from  it,  convey  the  remainder  hack 
by  the  veins  ; thefe  capillary  veffels  are  a let  of 
glands,  in  every  refpedt  fimilar  to  the  fecretory 
veffels  of  the  liver,  or  other  large  congeries  of" 
glands.  The  beginnings  of  thefe  capillary  veffels 
have  frequent  anaftomofes  into  each  other,  in 
which  circumftance  they  are-  refembled  by  the 
ladteals ; and  like  the  mouths  or  beginnings  of 
other  glands,  they  are  a fet  of  abforbent  veffels, 
which  drink  up  the  blood  which  is  brought  to 
them  by  the  arteries,  as  the  chyle  is  drunk  up  by 
the  ladteals : for  the  circulation  of  the  blood 
through  the  capillaries  is  proved  to  be  inde- 
pendent of  arterial  impulfe;  fince  in  the  bluth 
of  fhame,  and  in  partial  inflammations,  their  ac- 
tion is  increafed,  without  any  increafe  of  the  mo- 
tion of  the  heart. 

8.  Yet  not  only  the  mouths,  or  beginnings  of 
thefe  anaftomoflng  capillaries  are  frequently  teen 
by  microfcopes,  to  regurgitate  fome  particles  of 
blood,  during  the  ffruggles  of  the  animal;  but 
retrograde  motion  of  the  blood,  in  the  veins  of 
thofe  animals,  from  the  very  heart  to  the  extre- 
mity of  the  limbs,  is  obfervable,  by  intervals, 
during  the  di  ft  reties  of  the  dying  creature. 
Haller,  Elem.  Phyfiol.  t.  i.  p.  11 6.  Now,  as 
the  veins  have  perhaps  all  of  them  a valve  fome- 
where  between  their  extremities  and  the  heart, 
here  is  ocular  demonllration  of  the  fluids  in  this 

difeafed  condition  of  the  animal,  repairing 

through 
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through  venous  valves : and  it  is  hence  highly 
probable,  from  the  ftridteft  analogy,  that  if  the 
fcourfe  of  the  fluids,  in  the  lymphatic  veflels, 
could  be  fubjedted  to  microfcopic  obfervation, 
they  would  alfo,  in  the  difcafed  ftate  of  the  ani- 
mal, be  feen  to  repafs  the  valves,  and  the  mouths 
of  thofe  veflels,  which  had  prCvioufly  abforbed 
them,  or  promoted  their  progreffion. 

Mr.  Cooper  relates  fome  curious  inftances  of 
difeafed  valves  of  the  abforbent  lyflem,  and  found 
on  difledling  dogs,  who  had  died  fome  hours  after 
he  had  put  a ligature  on  the  receptaculum  chyli, 
that  in  the  cellular  membrane  of  thofe  dogs, 
which  had  their  ftomachs  full  previous  to  the  ap- 
plication of  the  ligature,  much  chyle  was  effufed 
on  many  of  the  vifcera,  and  into  the  cellular  mem- 
brane connecting  the  laminae  of  the  mefentery, 
and  on  the  anterior  furfaces  of  the  pancreas,  and 
of  the  kidneys  ; part  of  which  might  have  efcaped 
from  a rupture  of  the  receptaculum  chyli ; yet 
other  parts  of  this  general  effuflon  of  chyle  muft 
feetn  to  have  been  oceafloned  by  their  retrograde 
action  in  the  dying  ftate  of  the  animals.  Medi- 
cal Researches,  p.  106. 

There  is  a curious  cafe  of  ifehuria  related  by 
Dr.  J.  Senter  in  the  Tranfadtions  of  the  College  of 
) Philadelphia,  Vol.  I.  1793,  which  continued  more 
than  three  years,  during  which  time,  if  the  urine 
was  not  drawn  off  by  a catheter,  it  was  frequent- 
ly voided  by  vomiting,  and  fometimes  by  the 
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fkin  ; which  could  not  be  accounted  for,  as  Dr. 
Senter  juftly  obferves,  but  by  fuppofing  the  ex- 
igence of  the  retrograde  adlion  of  fome  parts  of 
the  lymphatic  fyftem. 

III.  Communication  from  the  Alimentary  Canal  to  the 
Bladder , by  means  of  the  Abforbent  Vejfelsi 

Many  medical  philofophers,  both  ancient  and 
modern,  have  fufpedtcd  that  there  was  a nearer 
communication  between  the  flomach  and  the 
urinary  bladder,  than  that  of  the  circulation: 
they  were  led  into  this  opinion  from  the  great 
expedition  with  which  cold  water,  when  drunk 
to  excefs,  paffes  off  by  the  bladder;  and  from 
the  limilarity  of  the  urine,  when  produced  in 
this  hafty  manner,  with  the  material  that  was 
drunk. 

The  former  of  thefe  circumftances  happens 
perpetually  to  thofe  who  drink  abundance  of  cold 
water,  when  they  are  much  heated  by  exercife, 
and  to  many  at  the  beginning  of  intoxication. 

Of  the  latter,  many  inftances  are  recorded  by 
Etmullcr,  t.  xi.  p.  71b'.  where  fimple  water, 
wine,  and  wine  with  fugar,  and  emulfions,  were 
returned  by  urine  unchanged. 

There  are  other  experiments,  that  feem  to  de- 
monflrate  the  exiftence  of  another  paffage  to  the 
bladder,  befides  that  through  the  kidneys.  Thus 
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Dr.  Kratfcenftem  put  ligatures  on  the  ureters  of 
a dog,  and  then  emptied  the  bladder  by  a cathe- 
ter; yet  in  a little  time  the  dog  drank  greedily, 
and  made  a quantity  of  water,  (Difputat.  Morbor. 
Halleri.  t.  iv.  p.  63.)  A fimilar  experiment  is 
related  in  the  Philolophical  Tranfabtions,  with 
the  lame  event,  (No.  65,  67,  for  the  year  1670.) 

Add  to  this,  that  in  fome  morbid  cafes  the 
urine  has  continued  to  pafs,  after  the  fuppuration 
or  total  deflrudtion  of  the  kidneys  ; of  which  many 
inftances  are  referred  to  in  the  Elcm.  Phyfiol. 
t.  vii.  p.  379-  of  Dr.  Haller. 

From  all  which  it  mult  be  concluded,  that 
fome  fluids  have  pafied  from  the  ttomach  or  ab- 
domen, without  having  gone  through  the  fan- 
guiferous  circulation  : and  as  the  bladder  is  fup- 
plied  with  many  lymphatics,  as  defcribed  by  Dr. 
Watfon,  in  the  Philof.  Tranf.  v.  5Q.  p.  392.  and 
as  no  other  veflcls  open  into  it  befldes  thefe  and 
the  ureters,  it  feems  evident,  that  the  unnatural 
urine,  produced  as  above  defcribed,  when  the 
ureters  were  tied,  or  the  kidneys  obliterated,  was 
carried  into  the  bladder  by  the  retrograde  motions 
of  the  urinary  branch  of  the  lymphatic  fyftem. 

The  more  certainly  to  afcertain  the  exiftenee  of 
another  communication  between  the  ftomach  and 
bladder,  bolides  that  of  the  circulation,  the  fol- 
lowing experiment  was  made,  to  which  I mull 
beg  your  patient  attention  A friend  of  mine 
(June  14,  1772).  on  drinking  repeatedly  of  cold 

final  1 
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fmall  punch,  till  he  began  to  be  intoxicated, 
made  a quantity  of  colourlefs  urine.  He  then 
drank  about  two  drams  of  nitre  diflolved  in  fome 
of  the  punch,  and  ate  about  twenty  flalks  of  boil- 
ed afparagus:  on  continuing  to  drink  more  of 
the  punch,  the  next  urine  that  he  made  was  quite 
clear,  and  without  fmell ; but  in  a little  time 
another  quantity  was  made,  which  was  not  quite 
fo  colourlefs,  and  had  a ftrong  fmell  of  the  afpa- 
ragus : he  then  loft  about  four  ounces  of  blood 
from  the  arm. 

The  fmell  of  afparagus  was  not  at  all  percep- 
tible in  the  blood,  neither  when  frefh  taken,  nor 
the  next  morning,  as  myfelf  and  two  others  ac- 
curately attended  to  ; yet  this  fmell  was  ftrongly 
perceived  in  the  urine,  which  was  made  juft  be- 
fore the  blood  was  taken  from  his  arm. 

Some  bibulous  paper,  moiftened  in  the  ferum 
of  this  blood,  and  fuffered  to  dry,  fhewed  no 
figns  of  nitre  by  its  manner  of  burning.  But 
fome  of  the  fame  paper,  moiftened  in  the  urine, 

V 

and  dried,  on  being  ignited,  evidently  fhewed  the 
prefence  of  nitre.  This  blood  and  the  urine 
Hood  fome  days  expofed  to  the  fun  in  the  open 
air,  till  they  were  evaporated  to  about  a fourth 
of  their  original  quantity,  and  began  to  ft  ink : 
the  paper,  which  was  then  moiftened  with  the 
concentrated  urine,  fhewed  the  prefence  of  much 
nitre  by  its  manner  of  burning  ; whilft  that  moif- 
tened with  the  blood  fhewed  no  fuch  appearance 
at  ail. 


Hence 
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Hence  it  appears,  that  certain  fluids  at  the 
beo inning  of  intoxication,  find  another  paflfage 

o ^ 

to  the  bladder  befides  the  long  courfe  of  ' he  ar- 
terial circulation ; and  as  the  inteft  inal  abforb- 
ents  are  joined  with  the  urinary  lymphatics  by 
frequent  anaftomoles,  as  Hewion.  has  demon- 
ftrated ; and  as  there  is  no  other  road,  we  may 
juftly  conclude,  that  thefe  fluids  pafs  into  the 
bladder  by  the  urinary  branch  of  the  lymphatics, 
which  has  its  motions  inverted  during  the  dif- 
ealed  Rate  of  the  animal. 

A gentleman,  who  had  been  fome  weeks  af- 

fedted  with  jaundice,  and  whofe  urine  was  in 

confequence  of  a very  deep  yellow,  took  fome 

cold  fmall  punch,  in  which  was  diflolved  about 

a dram  of  nitre  ; he  then  took  repeated  draughts 

of  the  punch,  and  kept  himfclf  in  a cool  room, 

till  on  the  approach  of  flight  intoxication  he 

made  a large  quantity  of  water;  this  water  had  a 

flight  yellow  tinge,  as  might  be  expedted  from  a 

fmall  admixture  of  bile  fecreted  from  the  kid- 

\ 

neys;  but  if  the  whole  of  it  had  paffed  through 
the  fanguiferous  veflfels,  which  were  now  replete 
with  bile  (hi’s  whole  fkin  being  as  yellow  as  gold) 
would  not  this  urine  alfo,  as  well  as  that  be  had 
made  lor  weeks  before,  have  been  of  a deep  yel- 
low ? Paper  dipped  in  this  water,  and  dryed, 
and  ignited,  fhewed  evident  marks  of  the  prefence 
of  nitre,  when  the  flame  was  blown  out. 


IV.  The 
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IV.  7 he  'Phenomena  of  the  Diabetes  explained,  and 
of  fame  Diarrhoeas. 

The  phenomena  of  many  difeafes  are  only 
explicable  from  the  retrograde  motions  of  fome  of 
the  branches  of  the  lymphatic  fyftem ; as  the 
great  and  immediate  flow  of  pale  urine  in  the 
beginning  of  drunkennefs  ; in  hyfteric  paroxyfms ; 
from  being  expol'ed  to  cold  air;  or  to  the  influ- 
ence of  fear  or  anxiety. 

Before  we  endeavour  to  illuflrate  this  dodtrine, 
by  delcribing  the  phaenomena  of  thefe  difeafes, 
we  muft  premife  one  circumftance ; that  all  the 
branches  of  the  lymphatic  fyftem  have  a certain 
fympathy  with  each  other,  infomuch  that  when 
one  branch  is  flimulated  into  unufual  kinds  or 
quantities  of  motion,  fome  other  branch  has  its 
motions  either  increafed,  or  decreafed,  or  invert- 
ed at  the  fame  time.  This  kind  of  fympathy  can 
only  be  proved  by  the  concurrent  teftimony  of 
numerous  fadls,  which  will  be  related  in  the 
courfe  of  the  work.  I ihall  only  add  here,  that 
it  is  probable,  that  this  fympathy  does  not  de- 
pend on  any  communication  of  nervous--  fila- 
ments, but  on  habit ; owing  to  the  various 
branches  of  this  fyftem  having  frequently  been 
Simulated  into  adtion  at  the  fame  time. 

There  are  a thouland  inftanccs  of  involuntary 

motions 
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motions  aflbciated  in  this  manner  ; as  in  the  a£t 

\ 

of  vomiting,  while  the  motions  of  the  ftomach 

o7 

and  cefophagus  are  inverted,  the  pulfations  of  the 
arterial  lyftem  by  a certain  fympathy  become 
weaker ; and  when  the  bowels  or  kidneys  are  lUr 
undated  by  poifon,  a done,  or  inflammation, 
into  more  violent  action ; the  ftomach  and  cefo- 
phagus by  fympathy  invert  their  motions. 

1.  When  any  one  drinks  a moderate  quantity 
of  vinous  fpirit,  the  whole  lyftem  a£ts  with  more 
energy  by  content  with  the  ftotnach  and  intef- 
tines,  as  is  feen  from  the  glow  on  the  fkin,  and 
the  incrcal'e  of  ftrength  and  activity  ; but  when  a 
greater  quantity  of  this  inebriating  material  is 
drunk,  at  the  fame  time  that  the  ladleals  are  ex- 
cited into  greater  adfion  to  abforb  it ; it  frequent- 
ly happens,  that  the  urinary  branch  of  abforbents, 
which  is  conne&ed  with  the  ladteals  by  many 
anaffomofes,  inverts  its  motions,  and  a great 
quantity  of  pale  unanimalized  urine  is  difchargecl. 
By  this  wife  contrivance  too  much  of  an  unne- 

i 

cefTary  fluid  is  prevented  from  entering  the  circu- 
lation— This  may  be  called  the  drunken  diabetes, 
to  didinguifh  it  from  the  other  temporary  dia- 
betes, which  occur  in  hyfleric  difeafes,  and  from 
continued  fear  or  anxiety. 

2.  If  this  idle  ingurgitation  of  too  much  vi- 
nous fpirit  be  daily  practifed,  the  urinary  branch 
ol  abforbents  at  length  gains  a habit  of  invert- 
ing 
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ing  its  motions,  whenever  the  la<fteals  are  much 
ft  imitated  ; and  the  whole  or  a great  part  of  the 
chyle  is  thus  daily  carried  to  the  bladder  with- 
out entering  the  circulation,  and  the  body  be- 
comes emaciated.  This  is  one  kind  of  chronic 
diabetes,  and  may  be  diftinguifhed  from  the  others 
by  the  tafte  ciid  appearance  of  the  urine;  which 
is  fwcet,  and  of  the  colour  of  whey,  and  may  be 
termed  the  chyliferous  diabetes. 

3.  Many  children  have  a fimilar  depofition  of 
chyle  in  their  urine,  from  the  irritation  of  worms 
in  their  inteftines,  which  ftimulating  the  mouths 
of  the  ladteals  into  unnatural  action,  the  urinary 
branch  of  the  abforbents  becomes  inverted,  and 
carries  part  of  the  chyle  to  the  bladder : part  of 
the  chyle  alfo  has  been  carried  to  the  iliac  and 
lumbar  glands,  of  which  inftances  are  recorded 
by  Haller,  t.  vii.  225.  and  which  can  be  explain- 
ed on  no  other  theory  : but  the  diftedtions  of  the 
lymphatic  fyftem  of  the  human  body,  which  have 
yet  been  publifhed,  are  not  fufftciently  extenfire 
for  our  purpofe ; yet  if  we  may  reafon  from  com- 
parative anatomy,  this  tranflation  of  chyle  to  the 
bladder  is  much  illuft rated  by  the  account  given 
of  this  fyftem  of  veflcls  in  a turtle,  by  Mr.  Hew- 
fon,  who  obferved,  “ That  the  ladteals  near  the 
root  of  the  mefentery  anaftomofe,  l'o  as  to  form  a 
net-work,  from  which  fcveral  large  branches  go 
into  fome  confiderablc  lymphatics  lying  near  the 

fpine ; 
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fpine ; and  which  can  be  traced  almoft  to  the 
anus,  and  particularly  to  the  kidneys.  Philof. 
Tranf.  \v5g.  p.  199— Enquiries,  p.  74. 

4.  At  the  fame  time  that  the  urinary  branch  of 
abforbents,  in  the  beginning  of  diabetes,  is  excit- 
ed into  inverted  adion,  the  cellular  branch  is  ex- 
cited by  the  fympathy  above  mentioned,  into  more 
energetic  action  ; and  the  fat,  that  was  before  de- 
pofitcd,  is  reabforbed  and  thrown  into  the  blood 
veffels ; where  it  floats,  and  was  midaken  for 
chyle,  till  the  late  experiments  of  the  ingenious 
Mr.  Hewfon  demonflrated  it  to  be  fat. 

This  appearance  of  what  was  miftaken  for 
chyle  in  the  blood,  which  was  drawn  from  thefe 
patients,  and  the  obftruded  liver,  which  very 
frequently  accompanies  this  dileafe,  feems  to  have  , 
led  Er.  Mead  to  fulped  the  diabetes  was  owing 
to  a defeat  of  fanguification ; and  that  the  feir- 
rhofity  of  the  liver  was  the  original  caufe  of  it : 
but  as  the  lcirrhus  of  the  liver  is  moft  frequent- 
ly owing  to  the  fame  caufes,  that  produce  the 
diabetes  and  dropfies ; namely,  the  great  ufe  of 
fermented  liquors ; there  is  no  wonder  they 
fhould  exift  together,  without  being  the  confe- 
qucnce  of  each  other. 

5.  If  the  cutaneous  branch  of  abforbents  gains 
•a  habit  of  being  excited  into  ftronger  adion,  and 
imbibes  greater  quantities  of  moifture  from  the 
atmofphere,  at  the  fame  time  that  the  urinary 
branch  has  its  motions  inverted,  another  kind  of 

3 diabetes 
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diabetes  is  formed,  which  may  be  termed  the 
aqueous  diabetes.  In  this  diabetes  the  cuta- 
neous ablorbents  frequently  imbibe  an  amazing 
quantity  of  atmofpheric  moiflure ; infomuch  that 
there  are  authentic  hiilories,  where  many  gallons 
a day,  for  many  weeks  together,  above  the  quan- 
tity that  has  been  drunk,  have  been  difeharged  by 
urine. 

Dr.  Keil,  in  his  Mcdicina  Statica,  found  that 
he  gained  eighteen  ounces. from  the  moift  air  of 
one  night ; and  Dr.  Percival  affirms,  that  one  of 
his  hands  imbibed,  after  being  well  chafed,  near 
an  ounce  and  half  of  water;  in  a quarter  of  an 
hour.  (Tranfabt.  of  the  College,  London,  vol.  ii. 
p.  102.)  Home’s  Medic.  Fabls,  p.  2.  febt.  3. 

Dr.  Kollo  in  his  work  on  Diabetes  has  ffiewn, 
that  one  patient,  whom  he  weighed  after  being 
ten  minutes  in  the  warm  bath,  did  not  weigh 
heavier  on  his  leaving  it.  Dr.  Currie,  I think, 
mentions  a fimilar  fabt.  I fufpebt,  that  if  the 
bath  be  made  very  hot,  perhaps  much  above  ani- 
mal heat,  the  bather  may  perfpire  more  than 
he  abforbs,  and  become  in  reality  lighter.  And 
that  in  a more  moderate  heat,  if  the  patient  has 
been  previoufly  exhaufted  by  abflinence  or 
•fatigue,  that  he  will  abforb  much ; but  that  if 
his  lyftem  be  already  full  of  fluids,  from  the  food 
and  fluids,  which  he  has  previoufly  eaten  and 
drunk,  he  may  not  abforb  any  thing.  See  Clafs  I. 
3.  2.  6. 

The 


1 


Sect.  XXIX.  4. 6.  ABSORBENTS.  465 

The  pale  urine  in  hy  fieri  cal  women,  or  which 
is  produced  by  fear  or  anxiety,  is  a temporary 
complaint  of  this  kind ; and  it  would  in  reality  be 
the  fame  difeafe,  if  it  was  confirmed,  by  habit. 

(j.  The  purging  ftools,  and  pale  urine,  occa- 
fioned  by  expofing  the  naked  body  to  cold  air, 
or  fprinkling  it  with  cold  water,  originate  from  a 
fimilar  caufe ; for  the  mouths  of  the  cutaneous 
lymphatics  being  fuddenly  expofed  to  cold  be-i 
come  torpid,  and  ceafe,  or  nearly  ceafe,  taacT; 
whilft,  by  the  fympathy  above  deferibed,  not  only 
the  lymphatics  of  the  bladder  and  inteftines  ceafe 
alfo  to  abforb  the  more  aqueous  and  faline  part 
of  the  fluids  fecreted  into  them  ; but  it  is  probable 
that  thefe  lymphatics  invert  their  motions,  and 
return  the  fluids,  which  were  previoufly  abforb - 
ed,  into  the  inteftines  and  bladder.  At  the  very 
inftant  that  the  body  is  expofed  naked  to  the 
cold  air,  an  unufual  movement  is  felt  in  the 
bowels ; as  is  experienced  by  boys  going  into  the 
cold  bath:  this  could  not  occur  from  an  ob  ft  ruc- 
tion of  the  perfpirable  matter,  fince  there  is  not 
time  for  that  to  be  returned  to  the  bowels  by  the 
courfe  of  the  circulation. 

There  is  alfo  a chronic  aqueous  diarrhoea,  in 
which  the  atmofpheric  moifture,  drunk  up  by  the 
cutaneous  and  pulmonary  lymphatics,  is  poured 
into  the  inteftines,  by  the  retrograde  motions  of 
the  Jacfteals.  T|pis  difeafe  is  moft  fimilar  to  the 
aqueous  diabetes,  and  is  frequently  exchanged 
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for  it : a di  ft  inti  inftance  of  this  is  recorded  by 
Benningcrus,  Cent,  v.  Obf.  93.  in  which  an 
aqueous  diarrhoea  fucceeded  an  aqueous  diabetes, 
and  deftroyed  the  patient.  There  is  a curious  ex- 
ample of  this,  defcribed  by  Sympfon  (De  Re  Me- 
dica) — “ A young  man  (fays  he)  was  feized  with 
a fever,  upon  which  a”  diarrhoea  came  on,  with 
great  ftupor  ; and  he  refufed  to  drink  any  thing, 
though  he  was  parched  up  with  exceflive  heat : 
the  better  to  fupply  him  with  moifture,  I directed 
his  feet  to  be  immcrfed  in  cold  water ; imme- 
diately I obferved  a wonderful  decrcafe  of  water 
in  the  veffel,  and  then  an  impetuous  tlream  of  a 
fluid,  lcarcely  coloured,  was  difcharged  by  iiool, 
like  a cataradl.” 

7.  There  is  another  kind  of  diarrhoea,  which 
has  been  called  coeliaca;  in  this  difeafe  the  chyle, 
drunk  up  by  the  lacteals  of  the  lmall  inteftines,  is 
probably  poured  into  the  large  inteftines,  by  the 
retrograde  motions  of  their  ladleals:  as  in  thq 
chyliferous  diabetes,  the  chyle  is  poured  into  the 
bladder,  by  the  retrograde  motions  of  the  urinary 
branch  of  abforbents. 

The  chyliferous  diabetes,  like  this  chyliferous 
diarrhoea,  produces  Hidden  atrophy ; lince  the 
nourifnment,  which  ought  to  fupply  the  hourly 
wafte  of  the  body,  is  expelled  by  the  bladder,  or 
redum:  whilft  the  aqueous  diabetes,  and  the 
aqueous  diarrhoea  produce  exccflive  thirft;  be- 
caufe  the  moifture,  which  is  obtained  from  the 
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atmofphcre,  is  not  conveyed  to  the  thoracic  re- 
ceptacle, as  it  ought  to  be,  but  to  the  bladder, 
or  lower  intcftines ; whence  the  chyle,  blood,  and 
whole  fyftem  of  glands,  are  robbed  of  their  pro- 
portion of  humidity; 

8.  There  is  a third  fpecies  of  diabetes,  in 
which  the  urine  is  mucilaginous,  and  appears 
ropy  in  pouring  it  from  one  veifel  into  another  5 
and  will  fometimes  coagulate  over  the  fire.  This 
dileafe  appears  by  intervals*  and  ceafes  again,  and 
feems  to  be  occafioned  by  a previous  dropfy  in 
fome  part  of  the  body;  When  fuch  a collebtion 
is  reabforbed,  it  is  not  always  returned  into  the 
circulation  ; but  the  fame  irritation  that  fliinu- 
lates  one  lymphatic  branch  to  reabforb  the  depo- 
sited fluid,  inverts  the  urinary  branch,  and  pours 
it  into  the  bladder.  Hence  this  mucilaginous 
diabetes  is  a cure,  or  the  confequence  of  a cure, 
of  a worfe  dileafe,  rather  than  a difeale  itfclf. 

Dr.  Cotunnius  gave  half  an  ounce  of  cream  of 
tartar,  every  morning,  to  a patient,  who  had  the 
anafarca;  and  he  voided  a great  quantity  of 
urine;  a part  of  which,  put  over  the  file,  coagu- 
lated, on  the  evaporation  of  half  of  it,  fo  as  to 
look  like  the  white  of  an  egg.  De  Ifchiada 
Nervos. 

This  kind  of  diabetes  frequently  precedes  a 
dropfy  ; and  has  this  remarkable  circumftance  at- 
tending it,  that  it  generally  happens  in  the  night; 
as  during  the  recumbent  date  of  the  body,  the 
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fluid;  that  was  accumulated  in  the  cellular  mem- 
brane, or  in  the  lungs,  is  more  readily  abforbed, 
as  it  is  lefs  impeded  by  its  gravity.  I have  feen 
more  than  one  inftance  of  this  difeafe.  Mr.  D. 
a man  in  the  decline  of  life,  who  had  long  accus- 
tomed himfelf  to  fpirituous  liquor,  had  fwelled 
legs,  and  other  fymptoms  of  approaching  anafar- 
ca : about  once  in  a week  or  ten  days,  [for  feveral 
months,  he  was  feized,  on  going  to  bed,  with 
great  general  uneaflnefs,  which  his  attendants  re- 
fumbled  to  an  hyileric  fit ; and  which  terminated 
in  a great  difcharge  of  vil'cid  urine ; his  legs  be- 
came lefs  fwelled,  and  he  continued  in  better 
health  for  fome  days  afterwards.  I had  not  the 
opportunity  to  try  if  this  urine  would  coagulate 
over  the  Are,  when  part  of  it  was  evaporated, 
which  I imagine  would  be  the  criterion  of  this 
kind  of  diabetes ; as  the  mucilaginous  fluid  de- 
pofited  in  the  cells  and  cyfts  of  the  body,  which 
have  no  communication  with  the  external  air, 
feems  to  acquire,  by  ftagnation,  this  property  of 
coagulation  by  heat,  which  the  fecreted  mucus 
of  the  inteftincs  and  bladder  do  not  appear  to 
poffefs  ; as  I have  found  by  experiment : and  if 
any  one  fhould  fuppofe  this  coagulablc  urine  was 
feparated  from  the  blood  by  the  kidneys,  he  may 
recoiled,  that  in  the  moft  inflammatory  difeafes, 
in  which  the  blood  is  moft  replete  or  moft  ready 
to  part  with  the  coagulablc  lymph,  none  of  this 

appears  in  the  urine. 
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g.  Different  kinds  of  diabetes  require  different 
methods  of  cure.  For  the  firft  kind,  or  chylife- 
rous  diabetes,  after  clearing  the  ftomach  and  in- 
teftines,  by  ipecacuanha  and  rhubarb,  to  evacu- 
ate any  acid  material,  which  may  too  powerfully 
ft  i mu  late  the-  mouths  of  the  ladteals,  repeated 
and  large  dofes  of  tindture  of  cantharides  hpve 
been  much  recommended.  The  fpecific  ftimulus 
of  this  medicine,  on  the  neck  of  the  bladder,  is 
likely  to  excite  the  numerous  abforbent  veffcls, 
which  are  fpread  on  that  part,  into  flronger  na- 
tural adtions,  and  by  that  means  prevent  their  re- 
trograde ones  ; till,  by  perfifting  in  the  ufe  of  the 
medicine,  their  natural  habits  of  motions  might 
again  be  eftablifhed.  Another  indication  of  cure, 
requires  fuch  medicines,  as  by  lining  the  intef- 
tines  with  mucilaginous  fubflances,  or  with  fuch 
as  confift  of  fmooth  particles,  or  which  chemi- 
cally deftroy  the  acrimony  of  their  contents,  may 
prevent  the  too  great  adtion  of  the  inteflinal  ab- 
forbents.  For  this  purpofe,  I have  found  the 
earth  precipitated  from  a folution  of  alum,  by 
means  of  fixed  alcali,  given  in  the  dole  of  half 
a dram  every  fix  hours,  of  great  advantage,  with 
a few  grains  of  rhubarb,  fo  as  to  produce  a daily 
evacuation. 

The  food  fhould  confift  of  materials  that  have 
the  leaft  ftimulus,  with  calcareous  water,  as  of 
Briftol  and  Matlock  ; that  the  mouths  of  the  lac- 
teals  may  be  as  little  ftimulated  as  is  neceffary  for 
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their  proper  abforption;  left  with  their  greater 
exertions,  fhould  be  connected  by  fympathy,  tho 
inverted  motions  of  the  urinary  lymphatics. 

The  fame  method  may  be  employed  with  equal 
advantage  in  the  aqueous  diabetes,  fo  great  is  the 
fympathy  between  the  fkin  and  the  flomach.  To 
which,  however,  fome  application  to  the  lkin 
might  be  ufefully  added  ; as  rubbing  the  patient 
all  over  with  oil,  to  prevent  the  too  great  adtion 

of  the  cutaneous  abforbents.  I knew  an  experi- 

\ 

ment  of  this  kind  made  upon  one  patient  with 
apparent  advantage. 

The  mucilaginoiis  diabetes  will  require  the 
fame  treatment,  which  is  moft  efficacious  in  the 
dropfy,  and  will  be  deferibed  below.  I muft 
add,  that  the  diet  and  medicines  above  men- 
tioned, are  flrongly  recommended  by  various  au- 
thors, as  by  Morgan,  Willis,  Harris,  and  Etmul- 
ler ; but  more  hiftories  of  the  fnccefsful  treatment 
of  thefe  difeafes  are  wanting  to  fully  afeertain 
the  moft  efficacious  methods  of  cure. 

In  a letter  from  Mr.  Charles  Darwin,  dated 
April  24,  1778,  Edinburgh,  is  the  fubfequent 
paffiage : — t(  A man  who  had  long  laboured  un- 
der a diabetes  died  yefterday  in  the  clinical  ward. 
He  had  for  fome  time  drunk  four,  and  pafted 
twelve  pounds  of  fluid  daily : each  pound  of 
urine  contained  an  ounce  of  fugar.  He  took, 
without  confldcrable  relief,  gum  kino,  fanguic 

draconis  melted  with  alum,  tincture  of  cantha- 
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rides,  ifinglafs,  gum  arabic,  crabs  eyes,  fpirit  of 
hartfhorn,  and  eat  ten  or  fifteen  oyfters  thrice  a 
day.  Dr.  Home,  having  read  my  thefis,  bled 
him,  and  found  that  neither  the  frefh  blood  nor 
the  ferum  tailed  fweet.  His  body  was  opened 
this  morning — every  vifcus  appeared  in  a found 
and  natural  {late,  except  that  the  left  kidney  had 
a very  fmall  pelvis,  and  that  there  was  a confi- 
derable  enlargement  of  moil  of  the  mefenteric 
lymphatic  glands.  I intend  to  infert  this  in  my 
thefis,  as  it  coincides  with  the  experiment,  where 
fome  afparagus  was  eaten  at  the  beginning  of  in- 
toxication, and  its  lmell  perceived  in  the  urine, 
though  not  in  the  blood.” 

The  following  cafe  of  chyliferous  diabetes  is  ex- 
tracted from  fome  letters  of  Mr.  Hughes,  towhofe 
unremitted  care  the  infirmary  at  Stafford  for 
many  years  was  much  indebted.  Dated  October 
JO,  1778. 

Richard  Davis,  aged  33,  a whitefmith  by 
trade,  had  drunk  hard  by  intervals;  was  much 
troubled  with  fweating  of  his  hands,  which  in- 
commoded him  in  his  occupation,  but  which 
ceafcd  on  his  frequently  dipping  them  in  lime. 
About  feven  months  ago  he  began  to  make  large 
quantities  of  water ; his  legs  are  cedematous,  his 
belly  tenfe,  and  he  complains  of  a rifine  in  his 
throat,  like  the  globus  hyftericus  : he  eats  twice 
as  much  as  other  people,  drinks  about  fourteen 
pints  of  fmall  beer  a day,  befides  a pint  of  ale, 
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fome  milk-porridge,  and  a bafon  of  broth,  and  he 
makes  about  eighteen  pints  of  water  a day. 

He  tried  alum,  dragon’s  blood,  fteel,-  blue  vi- 
triol, and  cantharides  in  large  quantities,  and 
duly  repeated,  under  the  care  of  Dr.  Underhill, 
but  without  any  effect ; except  that  on  the  day 
after  he  omitted  the  cantharides,  he  made  but 
twelve  pints  of  water,  but  on  the  next  day  this 
good  effedt  ceafed  again. 

November  2 1 . — He  made  eighteen  pints  of  wa- 
ter, and  he  now,  at  Dr.  Darwin’s  requefl,  took  a 
grain  of  opium  every  four  hours,  and  five  grains 
of  aloes  at  night ; and  had  a flannel  fhirt  given 
him. 

22.  — Made  lixteen  pints.  23 . — Thirteen  pints : 
drinks  lefs. 

24.  — Increafed  the  opium  to  a grain  and 
quarter  every  four  hours  : he  made  twelve  pints. 

25.  — Increafed  the  opium  to  a grain  and  half : 
he  now  makes  ten  pints;  and  drinks  eight  pints 
in  a day. 

The  opium  was  gradually  increafed  during  the 
next  fortnight,  till  he  took  three  grains  every  four 
hours,  but  without  any  further  dimunition  of  his 
water.  During  the  ufe  of  the  opium  he  fweat 
much  in  the  nights,  fo  as  to  have  large  drops 
ftand  on  his  face  and  all  over  him.  The  quan- 
tity of  opium  was  then  gradually  decreafed,  but 
not  totally  omitted,  as  he  continued  to  take 
about  a grain  morning  and  evening. 
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January  ] 7. — He  makes  fourteen  pints  of  wa- 
ter a day.  Dr.  Underhill  now  directed  him  two 
fcruples  of  common  refill  triturated  with  as  much 
fugar,  every  fix  hours  ; and  three  grains  of  opium 
every  night. 

19. — Makes  fifteen  pints  of  water  : fweats  at 
night. 

21. — Makes  feventeen  pints  of  water;  has 
twitchings  of  his  limbs  in  a morning,  and  pains 
of  his  legs  : he  now  takes  a dram  of  refin  for  a 
dofe,  and  continues  the  opium. 

23. — Water  more  coloured,  and  reduced  to 
fixteen  pints,  and  he  thinks  has  a brackifh  tafte. 

2fi. — Water  reduced  to  fourteen  pints. 

28. — Water  thirteen  pints:  he  continues  the 
opium,  and  takes  four  ferupl.es  of  the  refin  for  a 
dofe. 

February  1. — Water  twelve  pints. 

4. — Water  eleven  pints:  twitchings  lefs  ; takes 
five  fcruples  for  a dofe. 

8- — Water  ten  pints  : has  had  many  fiools. 

1 2. — Appetite  lefs:  purges  very  much. 

After  this  the  refill  either  purged  him,  or 
would  not  flay  on  his  fiomach  ; and  he  gradually 
relapfed  nearly  to  his  former  condition,  and  in  a 
few  months  funk  under  the  difeafe. 

October  3,  Mr.  Hughes  evaporated  two  quarts 
of  the  water,  and  obtained  from  it  four  ounces 
and  half  of  a hard  and  brittle  faccharine  mafs, 
like  treacle  which  had  been  feme  time  boiled. 

Four 
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Four  ounces  of  blood,  which  he  took  from  his 
arm  with  defign  to  examine  it,  had  the  common  ■ 
appearances,  except  that  the  feruni  refembled 
checfe-whey ; and  that  on  the  evidence  of  four 
pei  Tons,  two  of  whom  did  not  know  what  it  was 
they  tailed,  the feruni  had  a faltijh.  tajle. 

From  hence  it  appears,  that  .the  faccharine 
matter,  with  which  the  urine  of  thefe  patients  fo 
much  abounds,  does  not  enter  the  blood-veffels 
like  the  nitre  and  afparagus  mentioned  above; 
but  that  the  procefs  of  digefhon  refembles  the 
procefs  of  the  germination  of  vegetables,  or 
ol  making  barley  into  malt ; as  the  vail  quantity 
of  fugar  found  in  the  urine  mu  ft  be  made  from 
the  food  which  he  took  (which  was  double  that 
taken  by  others),  and  from  the  fourteen  pints  of 
fmall  beer  which  he  drank..  And,  fecondly,  as 
the  ferum  of  the  blood  was  not  fweet,  the  chyle 
appears  to  have  been  conveyed  to  the  bladder 
without  entering  the  circulation  of  the  blood, 
fince  fo  large  a quantity  of  fugar,  as  was  found  in 
the  urine,  namely,  twenty  ounces  a day,  could 
not  have  previoufly  exifled  in  the  blood  without 
being  perceptible  to  the  tafte. 

November  J . Mr.  Hughes  diffolved  two  drams 
of  nitre  in  a pint  of  a decodtion  of  the  roots  of 
afparagus,  and  added  to  it  two  ounces  of  tindlure 
of  rhubarb  : the  patient  took  a fourth  part  of  this 
mixture  every  five  minutes,  till  he  had  taken  the 
whole. — In  about  half  an  hour  he  made  cigh- 
- o'l  teen 
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teen  ounces  of  water,  which  was  very  manifdtly 
tinged  with  the  rhubarb  ; the  fraell  of  afparagus 
was'doub’tfuL 

He  then  loft  four  ounces  of  blood,  the  ferum 
of  which  was  not  fo  opake  as  that  drawn  before, 
but  of  a yellowifh  caft,  as  the  ferum  of  the  blood 
ufually  appears. 

Paper,  dipped  three  or  four  times  in  the  tinged 
urine  and  dried  again,  did  not  fcintillate  when  it 
was  fet  on  fire;  but  when  the  flame  was  blown 
out,  the  Are  ran  along  the  paper  for  half  am 
inch ; which,  when  the  fame  paper  was  unim- 
pregnated, it  would  not  do;  nor  when  the  fame 
paper  was  dipped  in  urine  made  before  he  took 
the  nitre,  and  dried  in  the  fame  manner. 

Paper,  dipped  in  the  ferum  of  the  blood  and 
dried  in  the  fame  manner  as  in  the  urine,  did 
not  fcintillate  when  the  flame  was  blown  out, 
but  burnt  exactly  in  the  fame  manner  as  the  fame 
paper  dipped  in  the  ferum  of  blood  drawn  from 
another  perfon. 

This  experiment,  which  is  copied  from  a letter 
of  Mr.  Hughes,  as  well  as  the  former,  feems  to 
evince  the  exiftence  of  another  paflage  from  the 
inteflines  to  the  bladder,  in  this  difeafe,  befides 
that  of  the  fanguiferous  fyfeem ; and  coincides 
with  the  curious  experiment  related  in  fe&ion 
the  thiid,  except  that  the  fmell  of  the  afparagus 
not  here  perceived,  owing  perhaps  to  the 

roots 
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roots  having  been  made  ufe  of  inftead  of  the 
heads. 

The  riling  in  the  throat  of  this  patient,  and 
the  twitchings  of  his  limbs,  feem  to  indicate 
fome  fimilarity  between  the  diabetes  and  the 
hylteric  difeafe,  belides  the  great  flow  of  pale 
urine,  which  is  common  to  them  both. 

Perhaps  if  the  mefenteric  glands  were  nicely 
infpedted  in  the  difledtions  of  thefe  patients ; 
and  if  the  thoracic  dudt,  and  the  larger  branches 
of  the  ladteals,  and  if  the  lymphatics,  which  arife 
from  the  bladder,  were  well  examined  by  injec- 
tion, or  by  the  knife,  the  caufe  of  diabetes  might 
be  more  certainly  underfiood. 

The  opium  alone,  and  the  opium  with  the 
refin,  feem  much  to  have  ferved  this  patient,  and 
might  probably  have  efledted  a cure,  if  the  difeafe 
had  been  flighter,  or  the  medicine  had  been  ex- 
hibited, before  it  had  been  confirmed  by  habit 
during  the  feven  months  it  had  continued.  The 
increafe  of  the  quantity  of  water  on  beginning 
-the  large  dofes  of  refin  was  probably  owing  to 
his  omitting  the  morning  dofes  of  opium. 

As  tlie  urine  in  chyliferous  diabetes  abounds 
fo  much  with  faccharine  matter,  as  appears  from 
the  above  cafe  of  Davis,  Dr.  Kollo  has  inge- 
nioufly  recommended  a diet  ot  animal  food 
•alone ; this,  with  a diminution  of  the  quantity 
of  fluid,  which  the  patient  was  previoufly  ac- 
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cuiiomed  to,  is  laid  to  have  changed  the  quality 
of  the  urine,  and  to  have  diminifhed  its  quantity. 
See  Part  II.  Clafs  I.  3.  '2.  6.  of  this  work. 


V.  The  Phenomena  of  Dropfies  explained. 

1.  Some  inebriates  have  their  paroxyfms  of 
inebriety  terminated  by  much  pale  urine,  or  pro- 
fufe  fweats,  or  vomiting,  or  {tools  ; others  have 
their  paroxyfms  terminated  by  ftupor,  or  fleep, 
without  the  above  evacuations. 

' The  former  kind  of  thefe  inebriates  have  been 
obferved  to  be  more  liable  to  diabetes  and  dropfy ; 
and  the  latter  to  gout,  gravel,  and  leprofy.  Evoe ! 
attend  ye  bacchanalians  ! hart  at  this  dark  train 
of  evils,  and  amid  your  immodeft  jefts,  and  idiot 
laughter,  recollebt, 

Quern  Deus  vult  perdere,  prius  dementat.  - 

In  thole  who  are  fubjebt  to  diabetes  and 
dropfy,  the  abforbent  veffels  are  naturally  more 
irritable  than  in  the  latter : and  by  being  fre- 
quently difturbed  or  inverted  by  violent  ftimulus, 
and  by  their  too  great  fympathy  with  each  other, 
they  become  at  length  either  entirely  paralytic, 
or  are  only  fufceptible  of  motion  from  the  jfti- 
mulus  of  very  acrid  materials ; as  every  part  of 
the  body,  after  having  been  ufed  to  great  irrita- 
tions, becomes  lets  affedted  by  fmallcr  ones. 
Thus  we  cannot  diftinguifh  objedls  in  the  night, 

for 
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for  forae  time  after  we  come  out  of  a ftrohg.  light, 
though  the  iris  is  prefently  dilated  ; and  the  air  of 
a fummer  evening  appears  cold,  after  we  have 
been  expofed  to  the  heat  of  the  day. 

There  are  no  cells  in  the  body,  where  dropfy 
may  not  be  produced,  if  the  lymphatics  ceafe  ttf 
abforb  that  mucilaginous  fluid,  which  is  per- 
petually depofited  in  them,  for  the  purpofe  of 
lubricating  their  lurfaces. 

If  the  lymphatic  branch,  which  opens  into  the 
cellular  membrane3  either  does  its  office  imper- 
fectly, or  not  at  all ; thefe  cells  become  replete 
with  a mucilaginous  fluid,  which,  after  it  has 
ftagnated  forne  time  in  the  cells,  will  coagulate 
over  the  fire ; and  is  crroneoufly  Called  water. 
Wherever  the  feat  of  this  difeafe  is,  (unlefs  in' 
the  lungs  or  other  pendent  vifeera)  the  mucilagi- 
nous liquid  above  mentioned  will  fubtide  to  the 
moft  depending  parts  of  the  body,  as  the  feet  and 
legs,  when  thofe  are  lower  than  the  head  and 
trunk;  for  all  thefe  cells  have  communications 
with  each  other. 

When  the  cellular  abforbents  are  become  in- 
fenfible  to  their  ufual  irritations,  it  moll  fre- 
quently happens,  but  not  always,  that  the  cuta- 
neous branch  of  abforbents,  which  is  firiCtly 
affioqiated  with  them,  buffers  the  like  inability*  • 
And  then,  as  no  water  is  ablorbed  from  the 
atmofphere,  the  urine  is  not  only  lefs  diluted  at 
the  time  of  its  fecrction,  and  confequently  in  lefs 
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. quantity  and  higher  coloured  : but  great  third:  is 
at  the  lame  time  induced,  for  as  no  water  is 
abforbed  from  the'  atmofphere  to  dilute  the  chyle 
and  blood,  the  ladteals  and  other  abforbent  vef- 
fels,  which  have  not  loft  their  powers,  are  excited 
'into  more  conftant  or  more  violent  adtion,  to 
fupply  this  deficiency ; whence  the  urine  be- 
comes ftill  lefs  in  quantity,  and  of  a deeper  co- 
lour, and  turbid  like  the  yolk  of  an  egg,  owing  to 
a greater  abforption  of  its  thinner  parts.  From 
this  ftronger  action  of  thofe  abforbents,  which 
ftill  retain  their  irritability,  the  fat  is  alfo  ab- 
forbed, and  the  whole  body  becomes  emaciated. 
This  increafed  exertion  of  fome  branches  of  the 
lymphatics,  while  others  are  totally  or  partially 
paralytic,  is  refembled  by  what  conftantly  occurs 
in  the  hemiplegia ; when  the  patient  has  loft  the 
ufe  of  the  limbs  on  one  fide,  he  is  inceflantly 
moving  thofe  of  the  other;  for  the  moving 
power,  not  having  accefs  to  the  paralytic  limbs, 
becomes  redundant  in  thofe  which  are  not  dif- 
eafed. 

The  paucity  of  urine  and  third:  cannot  be  ex- 
plained from  a greater  quantity  of  mucilaginous 
fluid  being  depofited  in  the  cellular  membrane : 
for  though  thefe  fymptoms  have  continued  many  ' 
weeks,  or  even  months,  this  collection  frequently 
does  not  amount  to  more  than  very  few  pints. 
Hence  alfo  the  difficulty  of  promoting  copious 
fweats  in  anafarca  is  accounted  for,  as  well  as  the 
i great 
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great  thirty  paucity  of  urine,  and  lofs  of  fat;* 
fince,  when  the  cutaneous  branch  of  abforbents 
is  paralytic,  or  nearly  fo,  there  is  already  too 
Email  a quantity  of  aqueous  fluid  in  the  blood  : 
nor  can  thefe  torpid  cutaneous  lymphatics  be 
readily  excited  into  retrograde  motions. 

Hence  likewife  we  underhand,  why  in  the 
afeites,  and  fome  other  dropfies,  there  is  often  no 
thirft,  and  no  paucity  of  urine;  in  thefe  cafes 
the  cutaneous  abforbents  continue  to  do  their 
office. 

Some  have  believed,  that  dropfies  were  occa- 
fioned  by  the  inability  of  the  kidneys,  from  hav- 
ing only  obferved  the  paucity  of  urine ; and  have 
thence  laboured  much  to  obtain  diuretic  medi- 
cines ; but  it  is  daily  obfervable,  that  thofe  who 
die  of  a total  inability  to  make  water,  do  not 
become  droplical  in  confequence  of  it : Fernelius 
mentions  one,  who  laboured  under  a perfedt  fup- 
preffion  of  urine  during  twenty  days  before  his 
death,  and  yet  had  no  fymptoms  of  dropfy. 
Pathol.  1.  vi.  c.  8.  From  the  fame  idea  many 
pllyficians  have  refrained  their  patients  from 
drinking,  though  their  third:  has  been  very  ur- 
gent; and  fome  cafes  have  been  publiffied, 
where  this  cruel -regimen  has  been  thought  ad- 
vantageous : but  others  of  nicer  obfervation  are 
of  opinion,  that  it  has  always  aggravated  the  dif- 
treffes  of  the  patient ; and  though  it  has  abated 
his  fwellings*'  yet  by  inducing  a fever  it  has 
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haftened  his  d isolation.  See  Tranfadtions  of  the 
College,  London,  vol.  ii.p.  235.  Cafes  of  Dropfy 
by  Dr.  G.  Baker. 

The  cure  of  anafarca,  fo  far  as  refpedls  the 
evacuation  of  the  accumulated  fluid,  coincides 
with  the  idea  of  the  retrograde  action  of  the 
lymphatic  f\ftem.  It  is  well  known  that  vomits, 
and  other  drugs,  which  induce  ficknefs  or  nau- 
fea,  at  the  fame  time  that  they  evacuate  the 
flomach,  produce  a great  abforption  of  the  lymph 
accumulated  in  the  cellular  membrane.  In  the 
operation  of  a vomit,  not  only  the  motions  of  the 
flomach  and  duodenum  become  inverted,  but 
alfo  thofe  of  the  lymphatics  and  ladleals,  which 
belong  to  them ; whence  a great  quantity  of 
chyle  and  lymph  is  perpetually  poured  into  the 
flomach  and  inteftines,  during  the  operation,  and 
evacuated  by  the  mouth.  Now  at  the  fame  time, 
other  branches  of  the  lymphatic  fyftem,  viz. 
thofe  which  open  on  the  cellular  membrane,  are 
brought  into  more  energetic  adlion,  by  the  fym- 
pathy  above  mentioned,  and  an  increafe  of  their 
abforption  is  produced. 

Hence  repeated  vomits,  and  cupreous  falls,  and 
fmall  doles  of  fquill  or  foxglove,  are  fo  effica- 
cious in  this  difeafe.  And  as  clraflic  purges 
alio  by  inverting  the  motions  of  the  ladteals  ; and 
thence  the  other  branches  of  lymphatics,  are  in- 
duced into  more  powerful  natural  action,  by  Sym- 
pathy, and  drink  up  the  fluids  from  all  the  cells 
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of  the  body ; and  by  their  anaftomofes,  pout* 
them  into  the  laCteal  branches ; which,  by  their 
inverted  anions,  return  them  into  the  inteftines; 
and  they  are  thus  evacuated  from  the  body  : — 
thefe  purges  alfo  are  ufed  with  fuccefs  in  dis- 
charging the  accumulated  fluid  in  anafarca. 

II.  The  following  cafes  are  related  with  defign 
to  afeertain  the  particular  kinds  of  dropfy  in 
which  the  digitalis  purpurea,  or  common  fox- 
glove, is  preferable  to  fquill,  or  other  evacuants, 
and  were  firft  publifhed  in  1780,  in  a pamphlet 
entitled  Experiments  on  mucilaginous  and  pu- 
rulent Matter,  &c.  Cadell.  London.  Other  cafes 
of  dropfy,  treated  with  digitalis,  were  afterwards 
publifhed  by  Dr.  Darwin  in  the  Medical  Tranf- 
aCtions,  vol.  iii-  in  which  there  is  a miftake  in 
refpeCt  to  the  dofe  of  the  powder  of  foxglove, 
which  fhould  have  been  from  five  grains  to  one, 
inftead  of  from  five  grains  to  ten. 

Anafarca  of  the  Lungs. 

1 . A lady,  between  forty  and  fifty  years  of  age, 
had  been  indifpofed  fome  time,  was  then  leized 
with  cough  and  fever,  and  afterwards  expectorat- 
ed much  digefted  mucus.  This  expectoration 
Hidden ly  ceafed,  and  a confiderable  difficulty  of 
breathing  fupervened,  with  a pulfe  very  irregular 
both  in  velocity  and  ftrength  ; ffie  was  much 
diflrefficd  at  firft  lying  down,  and  at  firft  rifing; 
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but  after  a minute  or  two  bore  either  of  thofe 
attitudes  with  eafe.  She  had  no  pain  or  numb- 
nefs  in  her  arms ; fhe  had  no  hetftic  fever,  nor 
any  cold  fhiverings,  and  the  urine  was  in  due 
quantity,  and  of  the  natural  colour. 

The  difficulty  of  breathing  was  twice  con- 
ilderably  relieved  by  fmall  dofes  of  ipecacuanha, 
which  operated  upwards  and  downwards,  but 
recurred  in  a few  days : the  was  then  diredled  a 
decodtion  of  foxglove,  (digitalis  purpurea)  pre- 
pared by  boiling  four  ounces  of  the  freffi  leaves 
from  two  pints  of  water  to  one  pint ; to  which 
were  added  two  ounces  of  vinous  fpirit  *.  fhe  took 
three  large  fpoonfuls  of  this  mixture  every  two 
hours,  till  fhe  had  taken  it  four  times;  a con- 
tinued licknefs  fupervened,  with  frequent  vomit-, 
ing,  and  a copious  flow  of  urine : thefe  evacua- 
tions continued  at  intervals  for  two  or  three  days, 
and  relieved  the  difficulty  of  breathing. — She  had 
fome  relapfes  afterwards,  which  were  again  re- 
lieved by  the  repetition  of  the  decodlion  of  fox- 
glove. 

2.  A gentleman,  about  flxty  years  of  age,  who 
had  been  addicted  to  an  immoderate  ule  of  fer- 
mented liquors,  and  had  been  very  corpulent, 
gradually  loft  his  ftrength  and  flefh,  had  great 
difficulty  of  breathing,  with  legs  fomewhat  fwcll- 
cd,  and  a very  irregular  pulfc.  lie  was  very 
much  diftreflcd  at  firft  lying  down,  and  at  flrft 
riflng  from  his  bed,  yet  in  a minute  or  two  was 
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eafy  in  both  thefe  altitudes.  He  made  ftravv- 
coloured  urine  in  due  quantity,  and  had  no  pain 
or  numbnefs  of  his  arms. 

He  took  a large  fpoonful  of  the  decodtion  of 
foxglove,  as  above,  every  hour,  for  ten  or  twelve 
fucceffive  hours,  had  inceftant  ficknefs  for  about 
two  days,  and  palfed  a large  quantity  of  urine ; 
upon  which  his  breath  became  quite  eafy,  and 
the  fwelling  of  his  legs  fubfided ; but  as  his 
whole  conftitution  was  already  finking  from  the 
previous  intemperance  of  his  life,  he  did  not  fur- 
1 vive  more  than  three  or  four  months. 

Hydrops  Pericardii. 

3.  A gentleman  of  temperate  life  and  fedulous 
application  to  buftnefs,  between  thirty  and  forty 
years  of  age,  had  long  been  fubjedl,  at  intervals, 
to  an  irregular  pulfe  : a few  months  ago  he  be- 
came weak,  with  difficulty  of  breathing,  and  dry 
cough.  In  this  fituation  a phyfician  of  eminence 
diredted  him  to  abfrain  from  all  animal  food  and 
fermented  liquor,  during  which  regimen  all  his 
complaints  increafed  ; he  now  became  emaciated, 
and  totally  loft  his  appetite;  his  pulfe  very 
irregular  both  in  velocity  and  ftrength;  with 
great  difficulty  of  breathing,  and  fome  fwelling 
of  his  legs;  yet  he  could  lie  down  horizontally 
in  his  bed,  though  he  got  little  fleep,  and  pafted' 
a due  quantity  of  urine,  and  of  the  natural 
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colour:  no  fullnefs  or  liardnefs  could  be  per- 
ceived about  the  region  of  the  liver ; and  he  had 
no  [Jain  or  numbnefs  in  his  arms. 

One  night  he  had  a moil:  profufe  fweat  all 
over  his  body  and  limbs,  which  quite  deluged 
his  bed,  and  for  a day  or  two  fomewhat  relieved 
his  difficulty  of  breathing,  and  his  pulfe  became 
lefs  irregular  : this  copious  fweat  recurred  three 
or  four  times  at  the  intervals  of  five  or  fix  days, 
and  repeatedly  alleviated  his  fymptoms. 

He  was  directed  one  large  lpoonful  of  the 
above  decoction  of  foxglove  every  hour,  till  it 
procured  fome  confiderable  evacuation  : after  he 
had  taken  it  eleven  fucceffive  hours  he  had  a few 
liquid  Bools,  attended  with  a great  flow  of  urine, 
which  laft  had  a dark  tinge,  as  if  mixed  with  a few 
drops  of  blood : he  continued  fick  at  intervals 
for  two  days,  but  his  breath  became  quite  eafy, 
and  his  pulfe  quite  regular,  the  fwelling  of  his 
legs  difappeared,  and  his  appetite  and  Beep  re- 
turned. 

He  then  took  three  grains  of  white  vitriol 
twice  a day,  with  fome  bitter  medicines,  and  a 
grain  of  opium  with  five  grains  of  rhubarb  every 
night;  was  advifed  to  eat  fiefii  meat,  and  fp ice, 
as  his  fiomach  would  bear  it,  with  fmall  beer, 
and  a few  glaffies  of  wine  ; and  had  ifiues  made 
iu  his  thighs;  and  has  fuffered  no  relapfe. 

4.  A lady,  about  fifty  years  of  age,  had  for 
fome  weeks  great  difficulty  of  breathing,  with 
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yei'y  irregular  pulfe,  and  confiderable  general  de- 
bility : ffie  could  lie  down  in  bed,  and  the  uriner 
was  indue  quantity  and  of  the  natural  colour,1 
and  fhe  had  no  pain  or  numbnefs  of  her  arras. 

She  took  one  large  fpoonful  'of  the  above 
decodlion  of  foxglove  every  hour,  for  ten  or 
twelve  fucceffive  hours;  was  tick,  and  made  a 
quantity  of  pale  urine  for  about  two  days,  and 
. was  quite  relieved  both  of  the  difficulty  of 
breathing,  and  the  irregularity  of  her  pulfe.  She 
then  took  a grain  of  opium,  and  five  grains  of 
rhubarb,  every  night,  for  many  weeks ; with 
fome  flight  chalybeate  and  bitter  medicines,  and 
has  differed  no  relapfe. 

Hydrops  Thoracis. 

5.  A tradefman,  about  fifty  years  of  age,  be- 
came weak  and  ffiort  of  breath,  efpecially  on 
increafe  of  motion,  with  pain  in  one  arm,  about 
the  infertion  of  the  biceps  mufcle.  He  obferved 
he  fometimes  in  the  night  made  an  unulual 
quantity  of  pale  water.  He  took  calomel,  alum, 
and  peruvian  bark,  and  all  his  fymploms  in-  ' 
created:  his  legs  began  to  fwell  confiderably ; 
his  breath  became  more  difficult,  and  he  could 
not  lie  down  in  bed ; but  all  this  time  he  made  a 
due  quantity  of  ft  raw-coloured  water. 

The  decodtion  of  foxglove  was  given  as  in  the 
preceding  cafes,  which  operated  chiefly  by  purg- 
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ing,  and  feemed  to  relieve  his  breath  for  a day  or 
two ; but  all'o  feemed  to  contribute  to  weaken 
him.— He  became  after  fome  weeks  univerfally 
dropfical,  and  died  comatofe. 

6.  A young  lady  of  delicate  conditution,  with 
light  eyes  and  hair,  and  who  had  perhaps  lived 
too  abftemioufly  both  in  refpeft  to  the  quantity 
and  quality  of  what  die  ate  and  drank,  was  feiz- 
ed  with  great  difficulty  of  breathing,  fo  as  to 
■ threaten  immediate  death.  Her  extremities  were 
quite  cold,  and  her  breath  felt  cold  to  the  back 
of  one’s  hand.  She  had  no  fweat,  nor  could  lie 
down  for  a tingle  moment ; and  had  previously, 
and  at  prefent,  complained  of  great  weaknefs  and 
pain  and  numbnefs  of  both  her  arms ; had  no 
Swelling  of  her  legs,  no  third,  water  in  due 
quantity  and  colour.  Her  tider,  about  a year 
before,  was  afflidted  with  dmilar  fymptoms,  was 
repeatedly  blooded,  and  died  univerfally  drop- 
deal. 

A grain  of  opium  was  given  immediately,  and 
repeated  every  dx  hours  with  evident  and  amaz-  . 
ing  advantage;  afterwards  a blider,  with  chaly- 
beates,  bitters,  and  edential  oils,  were  exhibited, 
but  nothing  had  fucli  eminent  effedl  in  relieving 
the  difficulty  of  breathing  and  coldnefs  of  her 
extremities  as  opium,  by  the  ufe  of  which  in  a 
few  weeks  fhe  perfectly  regained  her  health,  and. 
has  differed  no  rclapfe. 
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7.  A young  lady  of  delicate  conditution  hav- 
ing been  expofed  to  great  fear,  cold,  and  fatigue, 
by  the  overturn  of  a chaife  in  the  night,  began 
with  pain  and  tumour  in  the  right  hypochon- 
drium:  in  a few  months  a fluctuation  was  felt 
throughout  the  whole  abdomen,  more  diftinCtly 
perceptible  indeed  about  the  region  of  the  do- 
mach  ; finee  the  integuments  of  the  lower  part 
of  the  abdomen  generally  become  thickened  in 
this  difeafe  by  a degree  of  anafarca.  Her  legs 
were  not  fvvelled,  no  third:,  water  in  due  quantity 
and  colour. — She  took  the  foxglove  fo  as  to  in- 
duce  licknefs  and  ftools,  but  without  abating  the 
dwelling,  and  was  obliged  at  length  to  fubmit  to 
the  operation  of  tapping. 

8.  A man  about  fixty-feven,  who  had  long- 
been  accudomed  to  fpirituous  potation,  had  lome 
time  laboured  under  afcites  ; his  legs  fomewhat 
dwelled ; his  breath  eady  in  all  attitudes  ; no 
appetite  ; great  third  ; urine  in  exceedingly  fmall 
quantity,  very  deep  coloured,  and  turbid ; pulfe 
equal.  He  took  the  foxglove  in  Inch  quantity  as 
vomited  him,  and  induced  licknefs  for  two  days; 
but  procured  no  flow  of  urine,  or  diminution  of 
his  fwelling  ; but  was  thought  to  leave  him  con- 
dderably  weaker. 

g.  A corpulent  man.,  accudomed  to  a large 
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potation  of  fermented  liquors,  had  vehement 
cough,  difficult  breathing,  anafarca  of  his  legs, 
thighs,  and  hands,  and  confiderable  tumour,  with 
evident  fluctuation  of  his  abdomen ; his  pulfe 
was  equal ; his  urine  in  final!  quantity,  of  deep 
colour,  and  turbid.  Thefe  fwel lings  had  been 
twice  confidcrably  abated  by  draftic  cathartics. 
He  took  three  ounces  of  a decoction  of  foxglove 
(made  by  boiling  one  ounce  of  the  frefh  leaves  in 
a pint  of  water)  every  three  hours,  for  two  whole 
days ; it  then  began  to  vomit  and  purge  him 
violently,  and  promoted  a great  flow  of  urine  ; 
he  was  by  thefe  evacuations  completely  emptied 
in  twelve  hours.  After  two  or  three  months  all 
thefe  fymptoms  returned,  and  were  again  re- 
lieved by  the  ufe  of  the  foxglove ; and  thus  in 
the  fpace  of  about  three  years  he  was  about  ten 
times  evacuated,  and  continued  all  that  time  his 
ufual  potations  : excepting  at  firft,  the  medicine 
operated  only  by  urine,  and  did  not  appear  con- 
fiderably  to  weaken  him. — The  lalt  time  he  took 
it,  it  had  no  effebl ; and  a few  weeks  afterwards 
he  vomited  a great  quantity  of  blood,  and  ex- 
pired. / , 

QUERIES. 

1.  As  the  firft  fix  of  thefe  patients  had  a due 
difeharge  of  urine,  and  of  the  natural  colour, 
W2S  not  the  feat  of  the  difeafe  confined  to  fome 

part 
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part  of  the  thorax,  and  the  fwelling  of  the  legs 
rather  a fymptom  of  the  obflrudted  circulation  of 
the  blood,  than  of  a paralylis  of  the  cellular  lym- 
phatics of  thofe  parts  ? 

2.  When  the  original  difeafe  is  a general 
anafarca, ’do  not  the  cutaneous  lymphatics  always 
become  paralytic  at  the  fame  time  with  the  cel- 
lular ones,  by  their  greater  fympathy  with  each 
other  ? and  hence  the  paucity  of  urine,  and  the 
great  thirft,  diftinguifh  this  kind  of  dropfy  ? 

3.  In  the  anafarca  of  the  lungs,  when  the 
difeafe  is  not  very  great,  though  the  patients 
have  contiderable  difficulty  of  breathing  at  their 
firft  lying  down,  yet  after  a minute  or  two  their 
breath  becomes  eafy  again ; and  the  fame  occurs 
at  their  firft  rifing.  Is  not  this  owing  to  the  time 
neceffiary  for  the  fluid  in  the  cells  of  the  lungs 
to  change  its  place,  fo  as  the  leaft  to  incommode 
refpiration  in  the  new  attitude  ? 

4.  In  the  dropfy  of  the  pericardium  does  not 
the  patient  bear  the  horizontal  or  perpendi- 
cular attitude  with  equal  eafe  ? Does  this  cir- 
cumflance  diftinguifh  the  dropfy  of  the  pericar- 
dium from  that  of  the  lungs  and  of  the  thorax  ? 

5.  Do  the  univerfal  fweats  diftinguifh  the 
dropfy  of  the  pericardium,  or  of  the  thorax  ? and 
thofe,  which  cover  the  upper  parts  of  the  body 
only,  the  anafarca  of  the  lungs  ? 

6.  When  in  the  dropfy  of  the  thorax,  the 
patient  endeavours  to  lie  down,  does  not  the 
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extravafated  fluid  comprefs  the  upper  parts  of  the 
bronchia,  and  totally  preclude  the  accets  of  air  to 
every  part  of  the  lungs;  whilft  in  the  perpen- 
dicular attitude  the  inferior  parts  of  ‘the  lungs 
only  are  compreffed  ? Does  not  fomething  fimi- 
lar  to  this  occur  in  the  anafarca  of  the  lungs, 
when  the  difeafe  is  very  great,  and  thus  prevent 
thofe  patients  alfo  from  lying  down  ? 

7.  As  a principal  branch  of  the  fourth  cervical 
nerve  of  the  left  Jide,  after  having  joined  a 
branch  of  the  third  and  of  the  fecond  cervical 
nerves,  defcending  between  the  fubclavian  vein 
and  artery,  is  received  in  a groove  formed  for  it  in 
the  pericardium,  and  is  obliged  to  make  a con- 
siderable turn  outwards  to  go  over  the  prominent 
part  of  it,  where  the  point  of  the  heart  is  lodged, 
in  its  courfe  to  the  diaphragm  ; and  as  the  other 
phrenic  nerve  of  the  right  fide  has  a ftraight 
courfe  to  the  diaphragm ; and  as  many  other 
confiderable  branches  of  this  fourth  pair  of  cer- 
vical nerves  are  fpread  on  the  arms ; does  not  a 
pain  in  the  left  arm  diftinguifh  a difeafe  of  the 
pericardium,  as  in  the  angina  pedtoris,  or  in  the 
dropfy  of  the  pericardium  ? and  does  not  a pain 
or  weaknefs  in  both  arms  diftinguilh  the  dropfy 
of  the  thorax  ? 

8.  Do  not  the  dropfies  of  the  thorax  and 
pericardium  frequently  exift  together,  and  thus 
add  to  the  uncertainty  and  fatality  of  the  dvf-  * 
eafe  ? 
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9*  Might  not  the  foxglove  be^  ferviceable  .in 
hydrocephalus  internes,  in  hydrocele,  and  in 
white  dwellings  of  the  joints  ? 

VI.  Of  cold  Sweats 

- * , . ■ . V • 

There  have  been  hiftories  given  of  chronical 
immoderate  fweatings,  which  bear  fome  analogy 
to  the  diabetes.  Dr.  Willis  mentions  a lady  then 
living,  whole  fweats  were  for  many  years  fo  pfo- 
fule,  that  all  her  bed-clothes  were  not  only  moif- 
tened,  but  deluged  with  them  every  night ; and 
that -many  ounces,  and  fometimes  pints,  of  this 
fweat,  were  received  in  veffels  properly  placed, 
as  it  trickled  down  her  body.  He  adds,  that  the 
had  great  third:,  had  taken  many  medicines,  and 
fubmitted  to  various  rules  of  life,  and  changes  of 
climate,  but  ftill  continued  to  have  thefe  im- 
moderate fweats.  Pharmac.  ration,  de  fudore 
anglico. 

Dr.  Willis  has  alfo  obferved,  that  the  fudor 
anglicanus  which  appeared  in  England,  in  14S3, 
and  continued  till  1551,  was  in  fome  refpects 
limilar  to  the  diabetes ; and  as  Dr.  Caius,  who 
faw  this  difeafe,  mentions  the  vifeidity,  as  well  as 
the  quantity  of  thefe  fweats,  and  adds,  that  the 
extremities  were  often  cold,  when  the  internal 
parts  were  burnt  up  with  heat  and  third:,  with 
great  and  fpeedy  emaciation  and  debility : there 
ig  great  rcafon  to  believe,  that  the  fluids  were 
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ftbforbed  from  the  cells  of  the  body  by  the  cel- 
lular and  cyftic  branches  of  the  lymphatics,  and 
poured  on  the  fkin  by  the  retrograde  motions  of 
the  cutaneous  ones. 

Sydenham  has  recorded,  in  the  fiationary 
fever  of  the  year  ]685,  the  vifcid  fweats  flowing 
from  the  head,  which  were  probably  from  the 
fame  fource  as  thofe  in  the  fweating  plague 
above  mentioned. 

It  is  very  common  in  dropfies  of  the  cheft  or 
lungs  to  have  the  difficulty  of  breathing  relieved, 
by  copious  fweats,  flowing  from  the  head  and 
neck.  Mr.  P.  about  fifty  years  of  age,  had  for 
many  weeks  been  afflicted  with  anafarca  of  hisi 
legs  and  thighs,  attended  with  difficulty  of  breath- 
ing ; and  had  repeatedly  been  relieved  by  fquill, 
other  bitters,  and  chalybeates. — One  night  the 
difficulty  of  breathing  became  fo  great,  that  it 
was  thought  he  muft  have  expired ; but  fo 
copious  a fweat  came  out  of  his  head  and  neck, 
that  in  a few  hours  fome  pints,  by  eftimation, 
were  wiped  off  from  thofe  parts,  and  his  breath 
was  for  a time  relieved.  This  dyfpnoea  and  thefe 
fweats  recurred  at  intervals,  and  after  fome  weeks 
he  ceafed  to  exift.  The  fkin  of  his  head  and 
neck  felt  cold  to  the  hand,  and  appeared  pale  at 
the  time  thefe-  fweats  flowed  fo  abundantly ; 
which  is  a proof,  that  they  were  produced  by  an 
inverted  motion  of  the  abforbents  of  thofe  parts : 
for  fweats,  which  are  the  confequence  of  an 
I increafed 
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increased  action  of  the  fanguiferous  fyftem,  are 
always  attended  _ with  a warmth  of  the  fkin, 
greater  than  is  natural,  and  a more  florid  colour; 
as  the  iweats  from  exercife,  or  thofe  that  fucceed 
the  cold  fits  of  agues.  Can  any  one  explain  how 
■ thefe  partial  fweats  fhould  relieve  the  difficulty 
of  breathing  in  anafarca,  but  by  fuppofing  that 
the  pulmonary  branch  of  abforbents  drank  up 
the  fluid  in  the  cavity  of  the  thorax,  or  in  the 
.cells  of  the  lungs,  and  threw  it  on  the  fkin,  by 
the  retrograde  motions  of  the  cutaneous  branch  ? 
for,  if  we  could  fuppole,  that  the  increafed  a&ion  of 
. the  cutaneous  glands  or  capillaries  poured  upon 
the  fkin  this  fluid,  previoufly  abforbed  from  the 
lungs  ; why  is  not  the  whole  furface  of  the  body 
covered  with  lweat  ? why  is  not  the  fkin  warm  ? 
Add  to  this,  that  the  fweats  above  mentioned  were 
clammy  or  glutinous,  which  the  condenled  per- 
fpirable  matter  is  not ; whence  it  would  feem  to 
have  been  a different  fluid  from  that  of  common 
perfpiration. 

Dr.  Dobfon,  of  Liverpool,  has  given  a very 
ingenious  explanation  of  the  acid  fweats,  which 
he  obferved  in  a diabetic  patient — he  thinks  part 
of  the  chyle  is  fecreted  by  the  lkin,  and  after- 
wards undergoes  an  acetous  fermentation. — Can 
the  chyle  get  thither,  but  by  an  inverted  motion 
of  the  cutaneous  lymphatics  ? in  the  fame  manner 
as  it  is  carried  to  the  bladder,  by  the  inverted  mo- 
tions of  the  urinary  lymphatics.  Medic.  Obfervat. 
and  Enq.  London,  vol.  v. 
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• Are  not  the  cold  fweats  in  fome  fainting  fits, 
and  in  dying  people,  owing  to  an  inverted  motion 
of  the  cutaneous  lymphatics  ? for  in  thefe  there 
can  be  no  increafed  arterial  or  glandular  action. 

Is  the  difficulty  of  breathing,  arifing  from  ana- 
farca  of  the  lungs,  relieved  by  fweats  from  the 
head  and  neck ; whilft  that  difficulty  of  breath- 
ing, which  arifes  from  a dropfy  of  the  thorax,  or 
pericardium,  is  never  attended  with  thefe  fweats 
of  the  head  ? and  thence  can  thefe  difeafes  be  dif- 
tinguifhed  from  each  other  ? Do  the  periodic 
returns  of  nocturnal  althma  rife  from  a temporary 
dropfy  of  the  lungs,  collected  during  their  more 
torpid  Rate  in  found  deep,  and  then  re-abforbed 
by  the  vehement  efforts  of  the  di  (ordered  organs 
of  refpiration,  and  carried  off  by  the  copious 
fweats  about  the  head  and  neck  ? 

More  extenfive  and  accurate  diffedlions  of  the 
lymphatic  fyllcm  are  wanting  to  enable  us  to  un- 
ravel thefe  knots  of  lcience. 


VII.  Truncations  of  Matter , of  Chyle , of  Milk,  of 
Urine.  Operation  of  purging  Drugs  applied  ex- 
ternally. 

1.  The  tranflations  of  matter  from  one  part  of 
the  body  to  another,  can  only  receive  an  expla- 
nation from  the  dodtrine  of  the  occational  retro- 
grade motions  of  fome  branches  of  the  lymphatic 
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fyftem  : for  bow  can  matter,  abforbed  and  mixed 
with  the  whole  mat's  of  blood,  be  fo  haftily  col- 
ledled  again  in  any  one  part  ? and  is  it  not  an 
immutable  law,  in  animal  bodies,  that  each  gland 
can  fecrete  no  other,  but  its  own  proper  fluid  ? 
which  is,  in  part,  fabricated  in  the  very  gland  by 
an  animal  procefs,  which  it  there  undergoes : 
of  thefe  purulent  tranflations  innumerable  and 
very  remarkable  inftances  are  recorded. 

2.  The  chyle,  which  is  feen  among  the  mate- 
rials thrown  up  by  violent  vomiting,  or  in  purg- 
ing flools,  can  only  come  thither  by  its  having 
been  poured  into  the  bowels  by  the  inverted  mo- 
tions of  the  ladteals  : for  our  aliment  is  not  con- 
verted into  chyle  in  the  ftomach  or  inteftines  by 
a chemical  procefs,  but  is  made  in  the  very 
mouths  of  the  ladteals ; or  in  the  mefenteric 
glands ; in  the  fame  manner  as  other,  fecreted 
fluids  are  made  by  an  animal  procefs  in  their 
adapted  glands. 

Here  a curious  phaenomenon  in  the  exhibition 
of  mercury  is  worth  explaining: — If  a moderate 
dofe  of  calomel,  as  fix  or  ten  grains,  be  {wallow- 
ed, and  within  one  or  two  days  a cathartic  is 
given,  a falivation  is  prevented : but  after  three 
or  four  days,  a falivation  having  come  on,  re- 
peated purges  every  day,  for  a week  or  two,  are 
required  to  eliminate  the  mercury  from  the  con- 
ftitution.  For  this  acrid  metallic  preparation, 
being  abforbed  by  the  mouths  of  the  ladleals,  con- 
tinues. 
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iinues  for  a time  arrefted  by  the  mefenteric 
glands,  (as  the  variolous  or  venereal  poifons 
f\vell  the  fubaxillar  or  inguinal  glands) : and, 
during  the  operation  of  a cathartic,  is  returned 
into  the  inteftines  by  the  inverted  adtion  of  the 
ladteals,  and  thus  carried  out  of  the  fytlem. 

Hence  we  underftand  the  ufe  of  vomits  of‘ 
purges,  to  thofe  who  have  fwallowed  either  coil- 
tagious  or  poifonous  materials,  even  though  exhi- 
bited a day  or  even  two  days  after  fuch  accidents; 
namely,  that  by  the  retrograde  motions  of  the 
ladleals  and  lymphatics,  the  material  ftill  arrefted 
in  the  mefenteric,  or  other  glands*  may  be  elimi- 
nated from  the  body. 

3.  Many  inftances  of  milk  and  chyle  found  in 
ulcers  are  given  by  Haller,  El.  Phytiol.  t*  vin 
p.  12,  23,  which  admit  of  no  other  explanation 
than  by  fuppoting,  that  the  chyle,  imbibed  by  one. 
branch  of  the  abforbent  fytlem,  was  carried  to 
the  ulcer,  by  the  inverted  motions  of  another 
branch  of  the  fame  fytlem. 

4.  Mrs.  P.  on  the  fecond  day  after  delivery* 
was  feized  with  a violent  purging,  in  which* 
though  opiates,  mucilages,  the  bark,  and  tetla- 
cea  were  profufely  ufed,  continued  many  days, 
till  at  length  the  recovered.  During  the  time  of 
this  purging,  no  milk  could  be  drawn  from  her 
breads ; but  the  tlools  appeared  like  the  curd  of 
milk  broken  into  fmall  pieces*  In  this  cafe,  was 
not  the  milk  taken  up  from  the  follicles  of  the 
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pecloi  al  glands*  and  thrown  on  the  inteftines, 
by  a retrogreffion  of  the  mte.ftinal  abforbents? 
for  how  can  we  for  a moment  fufpecl  that  the 
mucous  glands  of  theinteftines  could  feparate  pure 
milk  from  the  blood  ? . Dr.  Smcllie  has  obferved, 
that  looie  itools,  mixed  with  milk,  which  is 
curdled  in  the  inteftines,  frequently  relieves  the 
turgefcency  of  the  breads  of  thofe  who  ftudioufly 
repel  their  milk.  Cafes  in  Midwifery,  43,  No. 
2.  I. 

5.  J.  F.  Meckel  obferved  in  a patient,  whofe 
urine  was  in  fmail  quantity  and  high  coloured, 
that  a copious  fweat  under  the  arm-pits,  of  a 
perfectly  urinous  fmell,  ftained  the  linen  ; which 
ceafed  again  when  the  ulual  quantity  of  urine  was 
difeharged  by  the  urethra.  Here  we  muft  be- 
lieve from  analogy,  that  the  urine  was  firft  fe- 
creted  in  the  kidneys,  then  re-abforbed  by  the  in- 
creafed  ahlion  of  the  urinary  lymphatics,  and ' 
laftly  carried  to  the  axillae  by  the  retrograde  mo-8 
tions  of  the  lymphatic  branches  of  thofe  parts. 
As  in  the  jaundice  it  is  neceffary,  that  the  bile 
lhould  firfl  be  fecreted  by  the  liver,  and  re-ab- 
forbed into  the  circulation,  to  produce  the  yel- 
lownefs  of  the  fkin ; as  was  formerly  demondrat- 
ed  by  the  late  Dr.  Munro,  (Edin.  Medical  El- 
lays)  and  if  in  this  patieqt  the  urine  had  been  re- 
abforbed  into  the  mats  of  blood,  as  the  bile  in  the 

' r 

jaundice,  why  was  it  not  detected  in  other  parts 
of  the  body,  as  well  as  in  the  arm-pits  ? 
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6.  Cathartic  and  vermifuge  medicines  applied 
externally  to  the  abdomen,  feem  to  be  taken  up 
by  the  cutaneous  branch  of  lymphatics,  and  pour- 
ed on  the  inteftines  by  the  retrograde  motions  of 
the  ladteals,  without  having  paffed  the  circu- 
lation. 

For  when  the  draft ic  purges  are  ' taken  by  the 
mouth,  they  excite  the  ladteals  of  the  inteftines 
into  retrograde  motions,  as  appears  from  the 
chyle,  which  is  found  coagulated  among  the 
faeces,  as  was  ihewn  above,  (fedt.  2 and  4.)  And 
as  the  cutaneous  lymphatics  are  joined  with  the 
ladteals  of  the  inteftines,  by  frequent  anaftomofes; 
it  would  be  more  extraordinary,  when  a ftrong 
purging  drug,  abforbed  by  the  fkin,  is  carried  to 
the  anaftomoting  branches  of  the  ladteals  un~ 
changed,  if  it  fhould  not  excite  them  into  retro- 
grade adtion  as  eflicacioufly,  as  if  it  was  taken  by 
the  mouth,  and  mixed  with  the  food  of  the  ffo 
mach, 

VIII.  Circiimjiances  by  which  the  Fluids , that  are 
effufed  by  the  retrograde  Motions  of  the.abforbent 
Fejfels } are  diflingUjjhed. 

1.  We  frequently  obferve  an  unufual  quantity 
of  mucus  or  other  fluids  in  fome  difeafes,  al- 
though the  adtion  of  the  glands,  by  which  thole 
fluids  arc  feparated  from  the  blood,  is  not  un- 
ufually  increafed ; but  when  the  power  of  ab- 
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lorption  alone  is  dhninifhed.  Thus  the  catarrhal 
humour  from  the  noftrils  of  iome,  who  ride  in 
.frofly  weather ; and  the  tears,  which  run  down 
the  cheeks  of  thole,  who  have  an  obflrudtion  of 
the  punfla  lacrymalia ; and  the  ichor  of  thofe 
phagedenic  ulcers,  which  are  not  attended  with 
inflammation,  are  all  inflances  of  this  circum- 
fiance. 

Thefe  fluids  however  are  eaflly  diltinguifhed 
from  others  by  their  abounding  in  ammoniacal  or 
Trturiatic  halts  ; whence  they  inflame  the  circum- 
jacent flvin  : thus  in  the  catarrh  the  upper  lip 
becomes  red  and  fwelled  from  the  acrimony  of 
the  mucus,  and  patients  complain  of  the  faltnefs 
of  its  tafle.  The  eyes  and  cheeks  are  red  with 
the  corrofive  tears,  and  the  ichor  of  feme  herpe- 
tic eruptions  erodes  far  and  wide  the  contiguous 
parts,  and  is  pimgently  fait  to  the  tatle,  as  fome 
patients  have  informed  me. 

Whi lft,  on  the  contrary,  thofe  fluids,  which 
are  efFufed  by  the  retrograde  a ft  ion  of  the  lym- 
phatics, are  for  the  molt  part  mild  and  innocent; 
as  water,  chyle,  and  the  natural  mucus:  or  they 
take  their  properties  from  the  materials  previoufly 
abforbed,  as  in  the  coloured  01-  vinous  urine,  or 
that  feented  with  afparagus,  deferibed  before. 

2.  Whenever  the  fecretion  of  any  fluid  is  in- 
creafed,  there  is  at  the  fame  time  an  increa fed 
heat  in  the  part;  for  the  fccreted  fluid,  as  the 
bile,  did  not  previoufly  cxifl  in  the  mafs  of  blood, 
i ' but 
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Jbut  a new  combination  is  produced  in  the  gland. 
Now  as  folutions  are  attended  \yith  cold,  fo  com- 
binations are  attended  with  heat ; and  it  is  pro- 
bable  the  turn  of  the  heat  given  out  by  all  the  fe- 
creted  fluids  of  animal  bodies  may  be  the  caufe 
of  their  general  heat  above  that  of  the  atmo- 
sphere. 

Hence  the  fluids  derived  from  increafed  fe- 
cretions  are  readily  diitmguifned  from  thofe  ori- 
ginating from  the  retrograde  motions  of  the  lym- 
phatics : thus  an  increafe  of  heat  either  in  the 
difeafed  parts,  or  diftufed  over  the  whole  body, 
is  perceptible,  when  copious  bilious  ftools  are 
confequent  to  an  inflamed  liver;  or  a copious 
mucous  falivation  from  the  inflammatory  angina. 

3.  When  any  fecreted  fluid  is  produced  in  an 
unufual  quantity,  and  at  the  fame  time  the  power 
of  abforption  is  increafed  in  equal  proportion, 
not  only  the  heat  of  the  gland  becomes  more  in- 
tenfe,  but  the  fecreted  fluid  becomes  thicker  and 
milder,  its  thinner  and  faline  parts  being  re-ab- 
forbed:  and  thefe  are  diftinguifhable  both  by 
their  greater  confluence,  and  by  their  heat,  from 
the  fluids,  which  are  effufed  by  the  retrograde 
motions  of  the  lymphatics  ; as  is  obfervable  to- 
wards the  termination  of  gonorrhoea,  catarrh, 
chincough,  and  in  thofe  ulcers,  which  are  faid 
to  abound  with  laudable  pus. 

4.  When  chyle  is  obferved  in  flools,  or  among 
the  materials  ejected  by  vomit,  we  may  be  confi- 
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dent  it  in uft  have  been  brought  thither  by  the  re* 
trograde  motions  of  the  Meals;  for  chyle  does 
not  previoutly  exift  amid  the  contents  of  the  in- 
tettines,  but  is  made  in  tile  very  mouths  of  the 
ladteals,  as  was  before  explained. 

5.  When  chyle,  milk,  or  other  extraneous 
fluids  are  found  in  the  urinary  bladder,  or  in  any 
other  excretory  receptacle  of  a gland ; no  one 
can  for  a moment  believe,  that  thefe  have  been 
collected  from  the  mafs  of  blood  by  a morbid  fc- 
cretion,  as  it  contradicts  all  analogy. 

■ Aurea  durae 

Mala  ferant  quercus  ? Narcifco  floreat  alnus? 

Pinguia  corticibus  fudent  eledtra  myricse  ? 

Virgil. 


IX.  Retrograde  Motions  of  Vegetable  Juices. 

There  are  betides  fome  motions  of  the  fap  in 
Vegetables,  which  bear  analogy  to  our  prefent 
fubjedt ; and  as  the  vegetable  tribes  are  by  many 
philofophers  held  to  be  inferior  animals,  it 
may  be  a matter  of  curiofity  at  leatl  to  obferve, 
that  their  abforbent  veffels  feem  evidently,  at 
times,  to  be  capable  of  a retrograde  motion. 
Mr.  Perault  cut  off  a forked  branch  of  a tree, 
with  the  leaves  on ; and  inverting  one  of  the 
forks  into  a veffel  of  water,  obfervcd,  that  the 
leaves  on  the  other  branch  continued  green  much 
longer  than  thofe  of  a fimilar  branch,  cut  off 

from 
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from  the  fame  tree ; which  thews,  that  the  wa- 
ter from  the  veffel  was  carried  up  one  part  of  the 
forked  branch,  by  the  retrograde  motion  of  its 
veffels,  and  fupplied  nutriment  fome  time  to  the 
other  part  of  the  branch,  which  was  out  of  the 
water.  And  the  celebrated  Dr.  Hales  found,  by 
numerous  very  accurate  experiments,  that  the 
fap  of  trees  role  upwards  during . the  warmer 
hours  of  the  day*  and  in  part  defeended  again 
during  the  cooler  ones.  Vegetable  Statics. 

It  is  well  known  that  the  branches  of  willows, 
and  of  many  other  trees,  will  either  take  root  in 
the  earth  or  ingraft  on  other  trees,  fo  as  to  have 
their  natural  direction  inverted,  and  yet  flourifh 
with  vigour. 

Dr.  Hope  has  alfo  made  this  pleafing  experi- 
ment, after  the  manner  of  Hales — he  has  placed 
a forked  branch,  cut  from  one  tree,  eredt  be- 
tween two  others  ; then  cutting  off  a part  of  the 
bark  from  one  fork  applied  it  to  a lirailar  branch 
of  one  of  the  trees  in  its  vicinity ; and  the  fame 
of  the  other  fork ; fo  that  a tree  is  feen  to  grow 
fufpended  in  the  air,  between  two  other  trees; 
which  fupply  their  fofter  friend  with  due  nou- 
rifhmcnt. 

Miranturque  novas  frondes,  et  non  fua  poma. 

All  thefe  experiments  clearly  evince,  that  the 
juices  of  vegetables  can  occafionally  pafs  either 
upwards  or  downwards  in  their  abforbent  fyftem 
of  veffels. 
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The  following  experiment,  at  firfl  view,  would 
feem  to  invalidate  this  opinion  of  the  retrograde 
motions  of  the  lymphatic  veflcls,  in  fome  difeafes. 

About  a gallon  of  milk  having  been  given  to 
a hungry  fwine,  he  was  buffered  to  live  about 
an  hour,  and  was  then  killed  by  a flroke  or  two 
on  his  head  with  an  axe. — On  opening  his  belly 
the  ladteals  were  well  feen  filled  with  chyle  ; on 
irritating  many  of  the  branches  of  them  with  a 
knife,  they  did  not  appear  to  empty  themfelves 
haflily ; but  they  did  however  carry  forwards 
their  contents  in  a little  time. 

I then  paffed  a ligature  rdurid  feveral  branches 
of  ladteals,  and  irritated  them  much  with  a knife 
beneath  the  ligature,  but  coukl  not  make  them 
regurgitate  their  contained  fluid  into  the  bowels. 

I am  not  indeed  certain,  that  the  nerve  was  not 
at  the  fame  time  included  in  the  ligature,  and 
thus  the  lymphatic  rendered  unirritable  or  life- 
lefs ; but  this  however  is  certain,  that  it  is  not 
any  quantity  of  any  flimulus,  which  induces  the 
veffels  of  animal  bodies  to  revert  their  motions  ; 
but  a certain  quantity  of  a certain  flimulus,  as 
appears  from  wounds  in  the  ftomach,  which  do 
not  produce  vomiting;  and  wounds  of  the  intef- 
tines,  which  do  not  produce  the  cholera  mor- 
bus. 
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At  Nottingham,  a few  years  ago,  two  fhoe- 
makers  quarrelled,  and  one  of  them  with  a knife, 
which' they  ufe  in  their  occupation,  ftabbed  his 
companion  about  the  region  of  the  ftomach.  On 
opening  the  abdomen  of  the  wounded  man  after 
his  death  the  food  and  medicines  he  had  taken 
were  in  part  found  in  the  cavity  of  the  belly,  on 
the  outfide  of  the  bowels  : and  there  was  a wound 
about  half  an  inch  long  at  the  bottom  of  the 
ftomach;  which  I fuppble  was  diftended  with 
liquor  and  food  at  the  time  of  the  accident ; and 
thence  was  more  liable  to  be  injured  at  its  bot- 
tom : but  during  the  whole  time  he  lived,  which 
was  about  ten  days,  he  had  no  efforts  to  vomit, 
nor  ever  even  complained  of  being  tick  at  the 
ftomach  ! Other  cafes  fimilar  to  this  are  men- 
tioned in  the  philosophical  tranfachons. 

Thus,  if  you  vellicate  the  throat  with  a feather, 
naufea  is  produced;  if  you  wound  it  with  a pen- 
knife, pain  is  induced,  but  not  ficknefs.  So  if 


the  foies  of  the  feet  of  children  or  their  armpits 
are  tickled,  convulfive  laughter  is  excited,  which 
ceafes  the  moment  the  hand  is  applied,  fo  as  to 
rub  them  more  forcibly. 

The  experiment  therefore  above  related  upon 
the  lacleals  of  a dead  pig,  which  were  included 
in  a ftridt  ligature,  proves  nothing ; as  it  is  not 
the  quantity,  but  the  kind  of  flimulus,  which 
excites  the  lymphatic  veffels  into  retrograde 
motion. 
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X.I.  The  Caufes  which  induce  the  retrograde  Mo- 
tions of  animal  Vejfels ; and  the  Medicines  by 
which  the  natural  Motions  are  rejlored. 

0 . 

1.  Such  is  the  conftrudtion  of  animal  bodies, 
that  all  their  parts,  which  are  fubje£led  to  lefs 
ftimuli  than  nature  defigned,  perform  their  func- 
tions with  lefs  accuracy:  thus,  when  too  watery 
or  too  acefcent  food  is  taken  into  the  ftomach, 
indigeftion,  and  flatulency,  and  heartburn  fuc- 
ceed. 

2.  Another  law  of  irritation,  connate  with  our 
exiftence,  is,  that  all  thole  parts  of  the  body, 
which  have  previoully  been  expoled  to  too  great 
a quantity  of  fuch  ftimuli,  as  ftrongly  affedt 
them,  become  for  fome  time  afterwards  difobe- 
dient  to  the  natural  quantity  of  their  adapted  fti- 
muli.— Thus  the  eye  is  incapable  of  feeing  ob- 
jects in  an  obfeure  room,  though  the  iris  is  quite 
dilated,  after  having  been  expo  fed  to  the  meri- 
dian fun. 

3.  There  is  a third  law  of  irritation,  that  all 
the  parts  of  our  bodies,  which  have  been  lately 
fubjedled  to  lefs  ftimulus,  than  they  have,  been 
accuftomed  to,  when  they  are  expofed  to  their 
ufual  quantity  of  ftimulus,  are  excited  into  more 
energetic  motions:  thus  when  we  come  from  a 
dufky  cavern  into  the  glare  of  daylight,  our  eyes 
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are  dazzled;  and  after  emerging  from  tlae  cold 
bath,  the  thin  becomes  warm  and  red. 

4.  There  is  a fourth  law  of  irritation,  that  all 
the  parts  of  our  bodies,  which  are  fubjcdted  to 
ilill  ftronger  itimuli  for  a length  of  time,  become 
torpid,  and  refufe  to  obey  even  thefe  ftronger  fti- 
nrnli;  and  thence  do  their  offices  very  imper- 
fedfly. — Thus,  if  any  one  looks  earneftly  for  fome 
minutes  on  an  area,  an  inch  diameter,  of  red 
iilk,  placed  on  a ffieet  of  white  paper,  the  image 
of  the  lilk  will  gradually  become  pale,  and  at 
length  totally  vanifh. 

5.  Nor  is  it  the  nerves  of  fenfe  alone,  as  the  op- 
tic and  auditory  nerves,  that  thus  become  torpid, 
when  the  ftimulus  is  withdrawn  or  their  irritabi- 

r 

lity  decreafed  ; but  the  motive  mufcles,  when 
they  are  deprived  of  their  natural  Itimuli,  or  of 
their  irritability,  become  torpid  and  paralytic  ; as 
is  feen  in  the  tremulous  hand  of  the  drunkard  in 
a morning ; and  in  the  awkward  ftep  of  age. 

The  hollow  mufcles  alfo,  of  which  the  various 
veffiels  of  the  body  are  confirudled,  when  they 
are  deprived  of  their  natural  Itimuli,  or  of  their 
due  degree  of  irritability,  not  only  become  tre- 
mulous, as  the  arterial  pulfations  of  dying  people; 
but  alfo  frequently  invert  their  motions,  as  in  vo- 
miting, in  hyfteric  fuffocations,  and  diabetes 
above  deferibed. 

I muft  beg  your  patient  attention,  for  a few 
3 moments, 
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moments,  whilft  I endeavour  to  explain,  how  the 
retrograde  actions  of  our  hollow  mufcles  are  the 
confequence  of  their  debility ; as  the  tremulous 
actions  of  the  folid  mufcles  are  the  confequence 
of  their  debility.  When,  through  fatigue,  a 
mufcle  can  a6t.no  longer  ; the  antagonilt  muf- 
cles, either  by  their  inanimate  elafticity,  or 
by  their  animal  adtion,  draw  the  limb  into  a 
contrary  diredtion  : in  the  folid  mufcles,  as  thofe 
of  locomotion,  their  adtions  are  affociated  in 
tribes,  which  have  been  accuftomed  to  fynchro- 
nous  action  only;  hence  when  they  are  fatigued, 
only  a tingle  contrary  effort  takes  place ; which 
is  either  tremulous,  when  the  fatigued  mufcles 
are  again  immediately  brought  into  adtion ; 
or  it  is  a pandiculation,  or  ftretching,  where 
they  are  not  immediately  again  brought  into 
adtion. 

Now  the  motions  of  the  hollow  mufcles,  as 
they  in  general  propel  a fluid  along  their  cavities, 
arc  affociated  in  trains,  which  have  been  accuf- 
tomed to  fucceflive  adtions  : hence  when  one  ring 
of  fuch  a mufcle  is  fatigued  from  its  too  great  de- 
bility, and  is  brought  into  retrograde  adtion,  the 
next  ring  from  its  affociation  falls  fucceflively  into 
retrograde  adtion;  and  fo  on  throughout  the 
whole  canal.  See  Sedt.  XXV.  6. 

6.  But  as  the  retrograde  motions  of  the  flo- 
mach,  cefophagus,  and  fauces  in  vomiting  are, 

as 
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as  it  were,  apparent  to  the  eye ; we  fhall  confi- 
der  this  operation  more  minutely,  that  the  fimi- 
lar  operations  in  the  more  recondite  parts  of  our 
fyftem  may  be  eafier  underftood. 

From  certain  naufeous  ideas  of  the  mind,  from 
an  ungrateful  tafte  in  the  mouth,  or  from  foetid 
irnells,  vomiting  is  fometimes  inftantly  excited  ; 
or  even  from  a ftroke  on  the  head,  or  from  the 
vibratory  motions  of  a fhip  ; all  which  originate 
from  affociation,  or  fympathy.  See  Se6t.  XX. 
on  Vertigo.  - '' 

But  when  the  ftomach  is  fubjected  to  a lefs  fti- 
mulus  than  is  natural,  according  to  the  firft  law 
of  irritation  mentioned  above,  its  motions  become 
difturbed,  as  in  hunger ; firft  pain  is  produced, 
then  ficknefs,  and  at  length  vain  efforts  to  vomit, 
$s  many  authors  inform  us. 

But  when  a great  quantity  of  wine,  or  of 
opium,  is  lwallowed,  the  retrograde  motions  of 
the  ftomach  do  not  occur  till  after  fcveral  mi- 
nutes, or  even  hours ; for  when  the  power  of 
fo  ftrong  a ftimulus  ceafes,  according  to  the  fe- 
cond  law  of  irritation,  mentioned  above,  the 
periftaltic  motions  become  tremulous,  and  at 
length  retrograde;  as  is  well  known  to  the 
drunkard,  who  on  the  next  morning  has  ficknefs 
and  vomitings. 

When  a ftill  greater  quantity  of  wine,  or  of 
opium,  or  when  naufeous  vegetables,  or  ftrong 

bitters. 
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bitters,  or  metallic  falts,  are  taken  into  the  fto- 
mach, they  quickly  induce  vomiting  ; though  all 
thefe  in  lei's  dofes  excite  the. ftomach  into  more 
energetic  adtion,  and  ftrengthen  the  digeftion  ; 
as  the  flowers  of  chamomile,  and  the  vitriol  of 
zinc:  for,  according  to  the  fourth  law  of  irrita- 
tion, the  ftomach  will  not  long  be  obedient  to  a 
ftimulus  fo  much  greater  than  is  natural ; but 
its  action  becomes  firlt  tremulous  and  then  retro- 
grade. 

7.  When  the  motions  of  any  veftels  become 
retrograde,  lei's  heat  of  the  body  is  produced  ; for 
in  paroxy fms  of  vomiting,  of  hyfteric  afFeftions, 

of  diabetes,  of  afthma,  the  extremities  of  the 

■ 

body  are  cold:  hence  we  may  conclude,  that 
thefe  fymptoms  arife  from  the  debility  of  the 
parts  in  adlion  ; for  an  increafe  of  mufcular  ac- 
tion is  always  attended  with  increafe  of  heat. 

8.  But  as  animal  debility  is  owing  to  defeat  of 
ftimulus,  or  to  defeat  of  irritability,  as  fhewn 
above,  the  method  of  cure  is  eafily  deduced : 
when  the  vafcular  mufcles  are  not  excited  into 
their  due  adtion  by  the  natural  ftimuli,  we  fhould 
exhibit  tliofc  medicines,  which  poflefs  a ftill 
greater  degree  of  ftimulus;  amongft:  thefe  are 
the  foetids,  the  volatiles,  aromatics,  bitters,  me- 
tallic falls,  opiates,  wine,  which  indeed  fhould 
be  given  in  fmall  dofes,  and  frequently  repeated. 
To  thefe  fhould  be  added  conftant,  but  moderate 

cxercife. 
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exercife,  cheerfulnefs  of  mind,  and  change  of 
country  to  a warmer  climate;  and  perhaps  oc- 
cafionally  the  external  ftimulus  of  blifters. 

It  is  alfo  frequently  ufeful  to  diminifh  the 
quantity  of  natural  ftimulus  for  a fhort  time,  by 
which  afterwards  the  irritability  of  the  fyftem 
becomes  increafcd ; according, to  the  third  law  of 
irritation  above  mentioned,  lienee  the  ufe  of  baths 
fomewhat  colder  than  animal  heat,  and  of  equi- 
tation in  the  open  air. 

The  catalogue  of  difeafes  owing  to  the  retrograde 
motions  of  lymphatics  is  here  omitted , as  it  will  ap- 
pear in  the  fecond  volume  of,  this  work.  The  fol- 
lowing is  the  conclujion  to  this  thejis  of  Mr. 
Charles  Darwin. 

Thus  have  I endeavoured  in  a concife  man- 
ner to  explain  the  numerous  difeafes,  which  de- 
duce their  origin  from  the  inverted  motions  of  the 
hollow  mufcles  of  our  bodies  : and  it  is  probable, 
that  Saint  Vitus’s  dance,  and  the  Hammering  of 
fpeech,  originate  from  a fimilar  inverted  order  of 
the  aflbeiated  motions  of  fomp  of  the  folid  muf- 
cles; which,  as  it  is  foreign  to  my  prefent  pur- 
pole,  I fliall  not  here  difeufs. 

I beg,  illuftrious  profeftors,  and  ingenious  fel- 
low-ftudents,  that  you  will  recollect  how  dif- 
ficult 
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ficult  a talk  I have  attempted,  to  evince  the  re- 
trograde motions  of  the  lymphatic  veffels,  when 
the  veffels  themfelves  for  fo  many  ages  efcaped 
the  eyes  and  glaffes  of  philofophers  : and  if  you 
are  not  yet  convinced  of  the  truth  of  this  theory, 
hold,  I entreat  you,  your  minds  in  fufpenfe,  till 
Anatomy  draws  her  fword  with  happier  omens, 
cuts  afunder  the  knots,  which  entangle  Physi- 
ology; and,  like  an  augur  infpedting  the  im- 
molated vidtim,  announces  to  mankind  the  wif- 
dom  of  HEAVEN. 
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ADDITION.  Of  Figure. 

A 

I feel  myfelf  much  obliged  by  the  accurate 
attention  given  to  the  firft  volume  of  Zoonomia, 
and  by  the  ingenious  criticifms  bellowed  on  it, 
by  the  learned  writers  of  that  article  both  in  the 
Analytical  and  Englifh  Reviews.  Some  circum- 
ftances,  in  which  their  fentiments  do  not  accord 
with  thofe  expreffed  in  the  work,  I intend  to 
reconfider,  and  to  explain  further  at  fome  future 
time.  One  thing,  in  which  both  thefe  gentle- 
men feem  to  diffent  from  me,  I fhall  now  men- 
tion, it  is  concerning  the  manner,  in  which  we 
acquire  the  idea  of  figure;  a circtimftance  of 
great  importance  in  the  knowledge  of  our  intel- 
lect, as  it  fhews  the  caufe  of  the  accuracy  of  our 
ideas  of  motion,  time,  fpace,  number,  and  of  the 
mathematical  lciences,  which  are  concerned  in 
the  menfurations  or  proportions  of  figure. 

This  I imagine  may  have  in  part  arifen  from 
the  prepofieflion,  which  has  almofi:  univerfally 
prevailed,  that  ideas  are  immaterial  beings,  and 
therefore  poffefs  no  properties  in  common  with 
folid  matter.  Which  I fuppofe  to  be  a fanciful 
hypothefis,  like  the  fiories  of  ghofts  and  appa- 
ritions, which  have  fo  long  amufcd,  and  fiili 
amufe  the  credulous  without  any  foundation  in 
nature. 

The  exifience  of  our  own  bodies,  and  of  their 
V0L*  LI  folidity. 
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folidity,  and  of  their  figure,  and  of  their  motions, 
is  taken  for  granted  in  my  account  of  ideas; 
bccaufe  the  ideas  tlfiemfelves  are  believed  to  con- 
lift  of  motions  or  configurations  of  lolid  fibres ; 
and  the  queflion  now  propofed  is,  how  we 
become  acquainted  with  the  figures  of  bodies 
external  to  our  organs  of  fenfe  ? Which  I can 
only  repeat  from  vvliat  is  mentioned  in  Seed. 
XIV.  2.  2.  that  if  part  of  an  organ  of  fenfe  be 
ftimulated  into  adlion,  as  of  the  fenfe  of  touch, 
that  part  fo  ftimulated  into  adtion  mult  poflefs 
figure,  which  muft  be  fimilar  tcAhe  figure  of  the 
body,  which  ftimulates  it. 

Another  previous  prepoffeffion  of  the  mind, 
which  may  have  rendered  the  manner  of  our 
acquiring  the  knowledge  of  figure  lefs  intel- 
ligible, may  have  arifen  from  the  common  opi- 
nion of  the  perceiving  faculty  refiding  in  the 
head ; whereas  our  daily  experience  fhews,  that 
our  perception  (which  confifts  of  an  idea,  and  of 
the  pleafure  or  pain  it  occafions)  exifts  princi- 
pally in  the  organ  of  fenfe,  which  is  ftimulated , 
into  adtion ; as  every  one,  who  burns  his  finger 
in  the  candle,  muft  be  bold  to  deny. 

When  an  ivory  triangle  is  prefled  on  the  palm 
of  the  hand,  the  figure  of  the  furface  of  the  part 
of  the  organ  of  touch  thus  comprefled  is  a trian- 
gle, refembling  in  figure  the  figure  of  the  ex- 
ternal body,  which  compreflcs  it.  The  atdion  ot 
the  ftimulated  fibres,  which  conftitute  the  idea 
3 of 
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of  hardnels  and  of  figure,  remains. in  this  part  of 
the  leniorium,  which  forms  the  fenfe  of  touch  ; 
but  the  fcnforial  motion,  which  conftitutes  plea- 
i'ure  or  pain,  and  which  is  excited  in  confequence 
of  thefe  fibrous  motions  of  the  organ  of  fenfe,  is 
propagated  to  the  central  parts  of  the  fenforium, 
or  to  the  whole  of  it;  though  this  generally 
occurs  in  lefs  degree  of  energy,  than  it  exifts  in 
the  ftimulated  organ  of  fenfe  ; as  in  the  inftance 
above  mentioned  of  burning  a finger  in  the 
candle. 

Some,  who  have  efpoufed  the  dodlrine  of  the 
immateriality  of  ideas,  have  ferioufiy  doubted  the 
exiftence  of  a material  world,  with  which  only 
our  fenfes  acquaint  us ; and  yet  have  affected  to 
the  exiftence  of  fpirit,  with  which  our  fenfes 
cannot  acquaint  us  ; and  have  finally  allowed, 
that  all  our  knowledge  is  derived  through  the 
medium  of  our  fenfes  ! They  forget,  that  if  the 
fpirit  of  animation  had  no  properties  in  common 
with  matter,  it  could  neither  affebt  nor  be  af- 
fc'cted  by  the  material  body.  But  the  know  ledge 
of  our  own  material  exiftence  being  granted, 
which  I fufpedt  few  rational  perfons  will  ferioufiy 
deny,  the  exiftence  of  a material  external  world 
follows  in  courfe ; as  our  perceptions,  when  we 
are  awake  and  not  infane,  are  difiinguifhed  from 
thofe  excited  by  fenfation,  as  in  our  dreams,  and 


from  thofe  excited  by  volition  or  by  aflbciation, 
as  in  infanity  and  reverie,  by  the  power  wc  have 

of 
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of  comparing  the  prefent  perceptions  of  one  fcnfa 
with  thofe  of  another,  as  explained  in  Sedt. 
XIV.  2.  5.  And  alfo  by  comparing  the  tribes  of 
ideas,  which  the  fymbols  of  pidtures,  or  of  lan- 
guages, fuggeft  to  us,  by  intuitive  analogy  with, 
our  previous  experience,  that  is,  with  the  com- 
mon courfe  of  nature.  See  Clafs  III.  2.  2.  3.  on 
Credulity. 
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